* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

A 4 cyclic derivative, a manufacturing method, and use this invention relate to a series of 4 
cyclic derivatives, those manufacturing methods, the medicinal compositions containing them, 
and those uses as a treating agent. Especially this invention about the 4 cyclic derivative which 
is a powerful selective inhibition agent of cyclic guanosine 3' and 5'-1 phosphoric-acid 
(monophosphoric acid) singularity phosphodiesterase (cGMP singularity PDE), It has 
usefulness in various therapy fields considered that such inhibition is useful including the 
therapy of a cardiovascular system obstacle. 

For this reason, according to the first page, this invention is a compound of following formula 



o 




(I) 



The salt and solvate (for example, hydrate) are provided, and it sets above. : R Hydrogen, 
halogen or C, . alkyi is expressed - R^ - hydrogen and C, . alkyl. The C. . alkenyl, C. . 

r-b 1-b 2-b z-b 

alkynyl, halo C, „ alkyl, C„ _ cycloalkyi and C„ _ cycloalkyi C, „ alkyl, Aryl C, „ alkyl or 

1-b o-o o-o 1-0 1-0 

heteroaryl C^ ^ alkyl is expressed. The bicyclic ring replaced by the case where it is combined 
with the remainder of a molecule by one of the monocyclic aromatic ring replaced by the case 
where R^ is chosen from benzene, a thiophene, a franc, and pyridine, or the benzene ring 



carbon atoms 




(The condensed ring A is saturated, or they are 5 or 6 membered-rings which are in part or all 
unsaturations, and) from 1 chosen from oxygen, sulfur, and nitrogen by a carbon atom and the 
case, or two hetero atoms - becoming, [ express and ] And expresses hydrogen or ^ 

alkyi, or and R^ become together, and express 3 or 4 member alky! or an alkenyl chain. 
The subgroup of the compound of formula (I) is further provided by this invention, and the 



o 



subgroup is a compound of a following formula (la). 




It consists of the salt and solvate (for example, hydrate), and sets above. : R° Hydrogen, 
halogen or g alkyI is expressed - R^ - hydrogen and g alkyl. Halo g alkyI, g 
cycloalkyi, and g cycloalkyi ^ alkyl, Aryl ^ alkyl or heteroaryl ^ alkyl is expressed. 
And the bicyclic ring replaced by the case where it is combined with the remainder of a 
molecule by one of the monocyclic aromatic ring replaced by the case where R^ is chosen 
from benzene, a thiophene, a franc, and pyridine, or the benzene ring carbon atoms 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

1. Compound, its salt, and solvate of following formula (I). 



o 




(Inside of the above-mentioned fonnula: R° hydrogen, halogen, or C^ g alky!) [ express and ] 

Hydrogen, C^ g alkyi, C^ ^ alkenyl, C^^ alkynyl, halo C^ ^ alkyi, C^ ^ cycloalkyi, C^ g 
cycloalkyi C^ ^ alkyi, aryl C^ ^ alkyi, or heteroaryl C^ ^ alkyi is expressed, A bicyclic ring 
replaced by a case where it is combined with the remainder of a molecule by one of a 
monocyclic aromatic ring replaced by a case where is chosen from benzene, a thiophene, a 



franc, and pyridine, or the benzene ring carbon atoms 




(The condensed ring A is saturated, or they are 5 or 6 membered-rings which are in part or all 
unsaturations, and) from 1 chosen from oxygen, sulfur, and nitrogen by a carbon atom and 
case, or two hetero atoms - becoming, [ express and ] And R^ expresses hydrogen or C^ ^ 

alkyi, or R^ and R'^ become together, and express 3 or 4 member alkyi or an alkenyl chain. 
2. Compound, its salt, and solvate of following formula (la). 



(Inside of the above-mentioned formula: R° hydrogen, halogen, or C^_g alkyi) I express and ] 
r"* Hydrogen, g alkyI, halo C^ ^ alkyi, C^^ cycloalkyi and g cycloalkyi C^ ^ alkyI, Aryl 
2 alkyI or heteroaryl ^ alky! is expressed, And a bicyclic ring replaced by a case where it is 
combined with the remainder of a molecule by one of a monocyclic aromatic ring replaced by a 



'Co 



ring carbon atoms 

It means (the condensed ring A consists of 1 or two hetero atoms which have been saturated, 

or are 5 or 6 membered-rings which are in part or all unsaturations, and are chosen from 

oxygen, sulfur, and nitrogen by a carbon atom and case). 

3. Compound according to claim 1 or 2 In which R° expresses hydrogen. 

R^ 4. Hydrogen, C^^ alkyI, halo C^^ alkyI, The compound showing benzyl replaced by Cg g 

cycloalkyi, g cycloalkyi methyl, pyrldyl C^ ^ alkyI, furil C^ g alkyI, or a case according to any 

one of claims 1 to 3. 

5. Compound according to any one of claims 1 to 3 which R^ and R^ become together, and 
expresses 3 member alkyI chain. 

ngt( 

7. Benzene by which R^ was replaced by case, thiophene, franc, pyridine, naphthalene ring, or 



bicyclic ring replaced by case ""^^ ^Y*^ 



******, the compound according to any one of claims 1 to 6. 
8. Cis isomer of formula (I) expressed with following formula (lb) 



H O 

A salt and solvate of a mixture with the cis- optical enantiomer Including (R° being hydrogen or 
halogen among the above-mentioned formula, and , R^, and R^ being as having defined as 
said claim), and a racemic mixture, and these compounds. 

9. SHISU** 2, 3, 6, 7, and 12. 12a **HEKISA hydronallum 2-{4 **PIRIJIRU methyl)-6-(3, 4 
**MECHI range oxyphenyl) **PIRAJINO [Z, r:6. 1] Pyrid[3, 4-b] Indore 1, 4 **JION; 
SHISU** 2.3,6, 7,12,12a **HEKISA hydronallum 6- (2, 3 **JIHIDOROBENZO) [b]Franc 5 
**IRU-2 **MECHI roux pyrazino [2', V:6, 1] Pyrid[3, 4-b] Indore 1, 4 **JION; 

SHISU** 2,3,6 and 7,12.12a **HEKISA hydronallum 6-(5 **BUROMO** 2 **CHIENIRU)-2 
**MECHI roux pyrazino [2', V:6. 1] Pyrld[3, 4-b] Indore 1, 4 **JION; 
SHISU** 2,3,6, 7.12,12a **HEKISA hydronallum 2 **BUCHIRU** 6-(4 **MECHIRU phenyl) 
**PIRAJINO [2', r:6. 1] Pyrid[3. 4-b] Indore 1,4 **JION: 

(6R. 12aR) -2. 3, 6. 7 and 12, and 12a **HEKISA hydronallum 2 **ISO propyl 6-(3, 4 **MECHI 

range oxyphenyl) **PIRAJINO [2', r:6, 1] Pyrid[3. 4-b] Indore 1, 4 **JION; 

(6R. 12aR) -2. 3. 6, 7 and 12, and 12a **HEKISA hydronallum 2 **SHIKURO pentyl 6-(3, 4 

**MECHI range oxyphenyl) **PIRAJINO [2', V:6. 1] Pyrld[3, 4-b] Indore 1, 4 **JION; 

(6R, 12aR) -2,3,6 and 7,12,12a **HEKISA hydronallum 2 **SHIKURO propylmethyl 6-(4 

**METOKISHI phenyl) **PIRAJINO [2'. V:6, 1] Pyrld[3, 4-b] Indore 1. 4 **JION: 

{6R, 12aR) -2.3,6 and 7.12.12a **HEKISA hydronallum 6-(3 **KURORO** 4 **METOKISHI 

phenyl)-2 **MECHI roux pyrazino [2', 1':6, 1] Pyrid[3, 4-b] Indore 1, 4 **JION; 

{6R, 12aR) -2,3.6 and 7,12,12a **HEKISA hydronallum 2 **MECHIRU** 6-(3. 4 **MECHI range 

oxyphenyl) **PIRAJINO [2', V:6, 1] Pyrid[3, 4-b] Indore 1, 4 **JION; 

{6R, 12aR) -2,3,6 and 7,12,12a **HEKISA hydronallum 6-(3, 4 **MECHI range oxyphenyl) 

**PIRAJINO [2', 1':6, 1] Pyrid[3, 4-b] Indore 1,4 **JION; 

(5aR, 12R, 14aS) -1,2,3, 5,6,11 and 12, 14a **OKUTA hydronallum 12-(3, 4 **MECHI range 
oxyphenyl) **PIRORO [1 ", 2":4', 5'] Pyrazlno[2', r:6, 1] Pyrid[3, 4-b] Indore 5-1, 4 **JION; 
And a salt and solvate vi/hlch are pemriitted on those physiology. 

10. (6R, 12aR) -2.3,6 and 7,12,12a **HEKISA hydronallum 2 **MECHIRU** 6-(3, 4 **MECHI 
range oxyphenyl) **PIRAJINO [2\ V:Q, 1] Pyrld[3, 4-b] A salt and solvate which are permitted 
on Indore 1, 4 **JION, and its physiology. 

11. Stability, instability and variety angina pectoris (angina), hypertension. Pulmonary 
hypertension, a chronic obstructive pulmonary disease, congestive heart failure, renal failure, 
atherosclerosis. The compound according to any one of claims 1 to 10 used for a therapy of a 



disease characterized with an obstacle of blood vessel patency reduction condition, a 
peripheral vascular disease, an angiopathy, an inflammation disease, a fit, bronchitis, chronic 
asthma, allergic asthma, allergic rhinitis, glaucoma, or intestinal motility. 
12. Stability, instability and variety angina pectoris (angina), hypertension. Pulmonary 
hypertension, a chronic obstructive pulmonary disease, congestive heart failure, renal failure, 
atherosclerosis. Use of the compound according to any one of claims 1 to 10 to manufacture of 
a therapeutic reagent of a disease characterized with an obstacle of blood vessel patency 
reduction condition, a peripheral vascular disease, an angiopathy, an inflammation disease, a 
fit, bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucoma, or intestinal motility. 
13. . Become any 1 paragraph of Claims 1-10 from a thing of a compound of a description for 
which the body is remedially medicated with an effective dose. Stability in Homo sapiens or a 
nonhuman moving object, instability, and variety angina pectoris (angina). Hypertension, 
pulmonary hypertension, a chronic obstructive pulmonary disease, congestive heart failure, 
renal failure, atherosclerosis, A therapeutic method of a disease characterized with an obstacle 
of blood vessel patency reduction condition, a peripheral vascular disease, an angiopathy, an 
inflammation disease, a fit, bronchitis, chronic asthma, allergic asthma, allergic rhinitis, 
glaucoma, or intestinal motility. 

14. A medicinal composition which contains a compound of a description in any 1 paragraph of 
Claims 1-10 together with dilution or a career permitted on the pharmaceutical sciences. 

15. A manufacturing method of a medicinal composition containing the above-mentioned 
compound which becomes any 1 paragraph of Claims 1-10 from mixing a compound of a 
description together with dilution or a career permitted on pharmaceutical sciences for it. 

16. A method (A) (a method (A) compound of following formula (II)) for to manufacture a 

o 



compound showing hydrogen of formula (I) 

. Process (the above-mentioned inside Alk of a formula expresses C^ g alkyi, and its Hal is a 

halogen atom) by primary amine R^NH2. Or a method (B) (a method (B) is a compound of 

following fonmula (VIII)) for manufacturing a compound of formula (I) which and R'' become 
together, and expresses 3 or 4 member alkyI or an alkenyl chain 





(VIII) 



. Consist of cyclization of (C^ g alkyI is expressed, and R"^ become together, and the above- 
mentioned inside Alk of a formula expresses both the above 3 or 4 member chain). Or a 

method (C) (a method (0) is a compound of following fomriula (X)) for R^ to manufacture a 

o 



compound showing C^ ^ alky! of formula (I) 




(X) 



expressed and R expresses C^^^ alkyI replaced in C^ with a halogen atom), or - A 

manufacturing method of a compound of formula (I) which consists of i converting process 
following an above method (A), (B), or (0) and/or 11 salt fonnation, or ill solvate formation. 
17. A compound of fomriula (II) excluding compound (III), (V), (VI), and (VII) whose phenyl and 
Alk hydrogen and R^ are methyl in R°. (Ill), (V), (VI), (VII), (VIII), and (X). 



[Translation done.] 
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(57) [Hijltj] 

TIBiC (I) ©ft^iit* 




DCi-sT;P4^;k C3-8->i?py;i'^;k Ca-sv'i^o 
r ji/^ji/Ci- a 7;i/*;k 7 u -;i/Ci- . 7;i.^->i'S&B 

sSM^ © 1 o It J: r3 TiJ-^ OS D fc«g^$n5«^fc J: 



(Si-^SS ABfiSftJSnTViSd^^&BHKt) U < 

^fissnr* 5 5 s fctt 6 MteTf^tJ T, MSHM^Mr^K 

7tii2':3®^T-nKi'*i6ife5) ^^L. i5j;r;R^}3 
7KP^S&iiCi-3 7;i/=^^;L'&^f;0\ ig-sv^fiR^feir; 
R ' tt-ifi (c a T 3 a a 4 M 7 a & 7 ;l/^r 

:=.)m^m.t) , ^; (I) ©it-g-wii^-'f ir)j.yi?^f7 

/v'>3', 5' --U>K#ft**X5i^>?XXx7- 

if (c GMPi^SttPDE) ro3S;^?iM»iWia*»Jt* 



(2) 
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1 . 



o 




(1) 



R » {J: * SI , ^^ n y y t {± C 1 _ 5 T /l- ^ ;Hr ^ t . 

R Mi 7j< * , C 1 _ e T ^ II , C 2 _ g T ;l, - ;p ^ C ^ _ g T /I- ^ - /I- . n C i _ g 

T 71- ^ ;p . c 3 _ 8 >• n r ^ 71^ . c 3 . g ^' n 7 ^ /i^ c i . 3 T ^ . 7 U - 

c 1 . 3 7 ^ S I'; Ji T n 7 y - ;u c 1 . 3 7 ;P ^ 71- ^ ^ t . 

R 2 (i ^ >■ -Ir' y , f- ^ 7 r > , 7 7 > ,.t L^' h" U > > 1 Jl? § ^ ^ t j; 



R 3 {i * « t J^c C 1 _ 3 7 ;P ^ ;^ * ^ f . I. 1-^ {± R 1 i3 J: t/ R M± - ^ t i -5 
T 3 t/c{±4l7;l'=>f7l^* ^c{±7 7P^rr:;HS^lS-t) 



R 0 {4 * « . ^^ n y y t {± c 1 - 6 r /L- ^ ;u & a t . 

RM4*^. C i-eT Jl^ Jl- . p C 1 . 5 7 ^ . C 3 _ s v- n 7 /l^ ^ /t^ , C3- 




o 




(la) 



(3) 



#^9-5 08 1 1 3 



8 n r ^ ;k c 1 - 3 r ^ ;p . r u - ;k c i . 3 r ^ ;p t {± r n r y - ;^ 
c 1 _ 3 r ;k ^ H t . i t>' 
R^tKy^y ^ ^^y xy . y y y is U 'J =J y ti- ^MR^ ill ^-^ J;: 



lltfzli2-^<D^T^m^i)^h^j:l) im.^) 

3. R^t^Tiimim-t . m^mi t fz It 2 ^zM<^^t^m. 

4 . R 1 * , c 1 . 4 r ;i/ ^ ;k . ^ o c 1 . 4 r ;i/ ^ ;p . c 3 . g ^' n r ^ ;i/ 
, c 3 _ 6 D r ;i/ ;i/ ^ ^ ;k , h° y c 1 _ 3 r ;^ ^ , 7 y ;p c 1 _ 3 r ;p ^ ;i/ 

5. R^}5Xv^R^tf^-miz^j:^x 3mT}i^jimim~t. m^mi - 3 cdu 

■ftii)^~mizmm^it^m,. 

6. R3>f)i**^^^, mi^m 1 - 4 cD^^i'tit^-mizamc^ut^^m . 

7. R^^i^-^t J; 0 Si^Sfi^^'^iy-fe' y . f-7r7a:y. 77^. tyi/'y 



& H t- , ft * II 1 - 6 to V> 1^ #1 - Ifl (C Id K ft ^ t*) , 
8. TfE^S: ( I b ) tl§ { I ) O ^-XMtt* 





(4) 



#^9-5 08 1 1 3 



H o 

9. i^X - 2 , 3, 6, 7, 12, 12a--Ndr^?-tKo-2 - (4-eU 

V ;l. ;^ /I. ) - 6 - ( 3 , 4 - _^ ^ y i^' :t ^ 7 x - ;P ) - b° 5 i^' 7 C 2 ' , 

1 ' : 6 , 1 ] b° U K C 3 , 4 - b ] y K - ;P - 1 , 4 - i^' ;t > : 

>'X-2. 3, 6, 7, 12, 12a-'s^Hfhh'n-6 - (2, S-v-'hF 

D <>■ y C b ] 7 5 y - 5 - >f /l- ) - 2 - ;^ ^ ;W - b° 9 X / C 2 ' , 1 ' : 6 , 
1 D t «J H C 3 , 4 - b W y H - - 1 , 4 - :t y ; 

i^X-2, 3, 6, 7, 12, 12a--^:^H;^bh'o-6 - (5-^0^-2 
-f-x-;!^) - 2- ;<f-;l'-t5i^'yC2', 1' :6, l]tyKC3,4- 
b ] y h' - ;p - 1 , 4 - ^ y ; 

i^X - 2 , 3, 6, 7, 12, 12a-'^^f-b^•^-2-7■■^;^-6 - (4 
- ^ ^ 7 X - ) - b° 7 i-' y C 2 ' . 1 ' : 6 , 1 ] b U F C 3 , 4 - b W 

y H - ;^ - 1 , 4 - i^' y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-'s.Jf-9-bKn-2--^ 

yrnbyt'-e- (3, 4 - i-l- y >^ ^ ^ >- y -il- ) - "CyV J i2' , 1 
' : 6 , 1 ] b y F C 3 , 4 - b ] y F - ;P - 1 , 4 - :t y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-'\df-tfbFn-2-i^ 

9 u'<.y - e - ( 3 , 4 ,x ^ 1^ y >••■ ^ ^ 7 J, - ;p ) - h° 5 i^' 7 C 2 ' , 

1 ' : 6 , 1 ] b y F [ 3 , 4 - b ] >f y F - - 1 , 4 - i^' :t y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-'\df-9-bFn-2->' 

9 urv3'C)Vy>.i-}V - b - (A-y^V^'yy^-lV) - \i y =J J i 2 ' , 1 ' : 

6 , 1 ] b" y F C 3 , 4 - b ] >f y F - - 1 , 4 - 5/ y ; 



(6R, 12aR) - 2, 3, 6, 7, 12, 12a-'N.=3fHftFn-6 - ( 

3-:?OP-4-;<b^i^7xri;l^) - 2- M-)V-yi=yVJi1', 1' :6 
, 1 D t U F C 3 . 4 - b ] >f y F - /P- - 1 , 4 - i^' :t y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-^^-+?-tKn-2-^ 

- ^ - (3, 4-;^^^yi^"^j-=^>'7xri;P) -t°5i>VC2' , 1' :6 
, 1 ] U y F C 3 , 4 - b ] >f y F - - 1 , A - 1/ ^ V \ 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-^df-9-fcFn-6 - ( 
3, 4-P<f-^y>^':t^i/7a:-;k) - t7>^VC2' . 1' :6, l]h°UF 
C 3 , 4 - b ] -f > F - /I, - 1 , 4 - y ; 

(5aR, 12R, 14aS) -1, 2, 3, 5. 6, 11. 12. 14a- 

3j-i5'^'tFn-12- (3. 4-;'<-f^y>''5j-^i^7x-;P) - ton CI". 

2" : 4 ' , 5 ' ] U 9 i^' ,/ C 2 ' . 1 ' : 6 , 1 ] U U F C 3 , 4 - b ] >f y 
F - ;k - 5 - 1 , 4 - :t y ; 

10. (6R. 12aR) - 2. 3, 6. 7. 12. 12a-A,Jf-9-hFn 

-2-;^^;l'-6- (3, 4-^^^yi'':t^>'7x::i;P) - \^ y 1/ J i 2 ' . 
1 ' : 6 . 1 ] e U F C 3 . 4 - b ] y F - ;P - 1 , 4 - i.-' ;t y 



1 1 . ^SStS j:t^-^««C^JE (angina) . ftjfllE. MftJillJI. fltt 

HSttWsKS, aojflitt.t^^. K^^. Ttp -Attlij)l®'ftffi, il^Mjltt 

1 2. S^g, ^^5gi3 i t^-S;a«'5ffi (angina) , ft M J± . W ft M j± , f* tt 



(6) 
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mm 



1 3. 0cov^-ftl*>-:flttSSiO'ft-^tlW?6jt±*«&«^ft{c 

mm'L^m (angina) , iflL E it S M E . « 14 K ^ tt » .f . , 3 M tt '5 ^ ^ . 

16. R3*i7j<«^||-r5(: { I ) i^-ft^ft ^i^ji-r -g. ( A ) 

m (A) -CfiTiBo^ ( II ) tfO-ft^ft 



R^i5 Xt/R^ti^-miz^s-oX 3ttzii4mrJl■^JVtfziiTJl1r~Jlm^mi- 
^ ( I ) cDit-^f^^rmm-ri^ibffylfm (B) C^S (B) {iTIEiCCVIIDco-ft 



o 




o 




(VIID 



(7) 
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m (c) {±TiE^ ( X ) c^it^m 



( ± IB 5^ * A I k c 1 _ 6 T ;k ^ ^ ^ L . R ^ ^^ n y y M ^ t:: J; 0 c 1 1 J3 

msi<:oXo^j:Um ( A) . ( B ) t fzli { c ) ^zm < 

i ) ^mxmii X V/ti:iit 

ii ) mm^.. t^ii 

1 7. R«*^7K*. R2*J7x:i;Pi3j:t/A 1 k t/^ j( JVX' f> t ^-^^ (lU) 
, (V). ( VI ) J; {/• (vi[)^ r^^^/c. jlj ( II ) . (III). (V).(VI). (V 
II). {\Ul)t5XX/ ( X ) (^-WL-^m, 




■OAlk 



(X) 



(8) 
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*^Hj{±, -mcomm^mmi¥. ^K^com'^iim. ^tii^^^^Ltzmmm 
(cGMP#MttPDE) (om:}:^j:m^^mmmThi\sm^mmi^izmL . 



o 




(I) 



R 0 7k ^ . ^^ n y y i ^: {± c 1 . B T ;^ ^ ;^ & ^ L . 

R M4 * * . C 1 . 6 T 7P ^ ;P . C !l ^ -lU . C 2 . B T ^ - . ^^ n C 1 . 6 
7 ^L- ^ ;l/ . C ^ a T lU^ II . C > ^ n r il ^ /I, C i . 3 T 7P ^ 7P . 7 'J - 

>l C )l ttilt^TOT V -Jl C i-sT Jl-^ Jli . 




R 3 {± * « t {± C 1 . 3 7 ;P ^ ;^ ^ ^ f I. {± R 1 J: t/ R 3 {i - ^ t 5r -5 

T 3 ^^c{±4l77L'^7Ptfc{±7/Py-/HS&a-r. 

Ail) coit^m<^^y^Ji-ri)^:^^mTWiz^m^ti. ^(^^^ y iv-r 



(9) 
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UTti^ (la) coit^m 



O 




H 



O 



'N-R 



a ^' n 7 /I/ ^ 71- C 1 _ 3 r ;t/ . T U - ;P C i _ 3 T 71- ^ 7P t {± r n T U - 71- 
c 1 _ 3 T ;P ^ ;P ^ a t . J: t/ 



± IE R 1 O * t 111 T . 7 y - c 1 _ 3 7 ;^ ^ /i- a O - g|5 t t T " 7 U - " t 

3 ^ J; -f k y ^ >^ ii $ I. 1 1JI± ( M X. K 1 , 2tfzlt3) 

-mtLX "^T0 7 y - t ^ . ysp y y . C 1.6 7/kdf J; 

c 1 _ 5 T ;^ 3 df tf> S ^ ix -S 1 £1 ± ( ^1 ;i 1 , 2 t ii 3 ) to B * f 
^tc j; D ^ SJiS ifi/c ^x:i;k. 7 U ^ b° U /l^ & E * ^ l> . S t (i 
C3-8i^i5'n7 7P^;i'Ci.37;u^/ua<50 — SEttT "C3.8>'i?n7 7P=^;P" b 
\'^ommii. 3-8oiOK*M^3&^f.^r.S#iis^Ji^Sift-ri. » mmtai^^uT 
^ i7) fij (i C 3 - s >- ^ p 7 /l^ ^ ;U S V- ^ p T n h° ;P . >• n 7" f - , ^ 
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;^ 3 ^ ^ . 7 y . - b O Id j; N R « R h ^ # *^ 1 m ± ( P ^ (f 1 . 2 t 

*-;k&^LT t S D £Og^tol,^Tffi*tfOSm» (i. ±IBtfO J; ^ ^^^^ u 

ir' y , C 1 _ 6 7 71^ ^ /l- . C 1 _ e 7 /I' 3 ^ J; t)f 7 U - /l- C 1 _ 3 7 ;^ ^ ;^ 46 



)v . ^ >- y" y y - ;k . 'O- y s y - /i' , ^ y y y , y f - , Ky 
Y i-^ y X. y tfztt^y v y y y . hi^-^ii. 



(±iB{:fcV^T. n {iSit 1 i :t «± 2 T-J) D . XmVYlt^^CHi. O. S 

X f- /p- , n - r n t° , i - T n h° ;U . n - 7' , s - 7' -f J: t - y 
;l/'C^§tLl.j;o^Ci.47;P^;H'IISSr^-ro >r^T-fflv>^>^xS "T/py- 
)V" tv^^ffli§fc{i, h'ri/l^fc j; t>'7 y J; ^ ^rltifio J; ^/i^|lS7;^^^ - ;^ 

* J) § „ i ; T- ffl <i> tL " T 7^ ^ - " t d ig t ii , tt il i3 J; t^' US 7 

■y*. m** ^^{± 3 * Ei*-t I. o 'Vno c i.b7;I/^;p" t 3 

mma. I a±<^mmm^^z}5\^x i a± (mm 1 . 2tfzii3) cDJ^ayy 

Kl'Tmm^tifzl~-6-:)(7)Mm^=F^^^^j:l±M(^Xo^j:r)l^fimiM^-t 





^iit:±.ticr> i. 0 ^^^^n c i-eT )\ymx'h I , o c 1 _ 6 T ^ ;H £0 M t 

T 71- n ^ a b I) 7 /I. o b ^ T & § o " C 2 _ 7 T ;^ y /I- " t \^ 

0 f^mii c i .^r >i ^ fi- :^ )i- =. L . ^ ^ -c c i , e r ;p ^i- ii m is 

toti5'?T'fc.S,3iW^rC2-7T;l';«'y>f;H<7)^J{iC2T/l';«'y>f/Hr-t^;l' 

S ( I ) c^^^mii2 l:A±c7)yr-^'P'L^i^^ . ^ co i:: i- y i- ^i- -? - t fz it 



5t ( I ) ;7){b-^!|^5{is^Me*T'Sft tT t J: < . :^%mi>zi±^<DM^mii X 

1/ m ^ ^ ffl S'J 5 ^ M tt f* r M h c h & tj 

V ymtfziiv ymyiim. mm. ^vn^^k, 

ILK. ^xyM. ^''/UriyK. ^^yx/p^y®. Ky-i£yx)]^t^ 

ymaxt/p - ^;^x y y igjg^jj, ^ „ ( i ) <7y\t^m\tumb<nm^ 

;^ y A S *i S) I. « 

■7«) , « t7j<«Tfc § 5t ( I ) tO€^ftT'fc.&„ 

, j\u c y.i7 iv^ )V . c 3 . 6 ^ o r /L- ^ ;u . c 3 . e ^ n r ^ /i- ;>< ^ ;p . h° 
^} i; )vc ^.^7 iV . y ^) )vc 1-^7 jvtfz^i^-k^iz i. ^m.m^iifz'^y 'J 
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, C 1 _ 4 r ;H to {± ^ ;P , X . n - T n t , i - T u i5 i: tf 

n - y'^JlTh^. c 3 - 6 n T /l- ^ f - a CO M {i ^' n r u b° ;>< f - ;k 

i3 J; U^' ^' n ^ ^ ;^ f - /n:- I, „ if t j; D 1 « ^ ti ^ y ;!/ S M 
^ y i>' ;l/ j; t/' >N n y ( x (f 7 :t n y ;p ) ^ , 

y, ^^7xy, yyy. u 'J y ttitti- 7 9 u ym . $> i x y) n 



( ± IE t V> T . nli 1 tfzl>i 2Th 'O . X a X V Y li ^ ^ C U it tz It O T h 

■m'^y-b'ya^O«^i^^^y y (Miffi^lg) , h F o ^ , Ci-gT/I^dr 
(M;t{f x f- t i - 7°^e;^) . Ci-gT/l-a^i^ (^J;t{f ^ 

V^i^ttzli:r.h^>') . - C O ,RK ^ i- ( M Hi . hU7;l/^o^f- 
;^ ) , J\u ?( { m ll£ h V y J\^:^ a h ^ ) . T J ^ - b p S i± N 

R = R b ( R = *3 J: V R S± # ^ * « S {i ^ ^ ;P T' I. . l> iWi R ^ (i T -fe ^ 
/l^-Cfc § ) d ^ 1 -^TSi^S #if^'<iy-tf y . § i^'^Nn ( Mi (f i^'^* n n 
) * c 1 _3 T;^ 3 {mtM^Y^-y) t ^^ n y y ( M i S« ) J: V 
hh'n^i^o3*>ioT'KJ^S^ifc<y-t'yT3^l..aj^^^7xy|lc?)M{±^N 
n ( M i 7- n ^ ) a « S -f ^ 7 X y § T' * I. o 
5^ I <7) ^t, ft « H S'J flr #: W ^l- - r (i . R 3 * * 2r ^ -r , t.fz\tK^ii 

*l|BHco^b^ft£OSf t Lui!^;^-r^i, TIBs^ ( i b ) T^Sfis^ ( i ) 

;^ M tt * 
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I 7K ft ft ) T I. „ 
5^: ( I b) T-astL^^-Mttft. fiP%6R. 1 2aRMfif*:^i#tCffd;LV^ 

. i - r n h° ;W i; IX n - ;k ) , c 3 _ g ^ o r ;P ^ ;W ( ;t (f v- ^' o 
y f - ) * !t (i c 3 _ 6 o r /t- ^ /t- ^ f - ;^ ( M i (f >- ^ o 7° o t ;k ;>< f - ;^ ) Sr 

ttziic i-sT 11:1 ^ y (mm^ h^y) axv^j^nyy {mim^m) t- ■ 
fifzKy y . #(;4 - :^ h ^ y y -jv tfzit 3 - ^pn - 4 - ^h^v- 

yx - 2 , 3, 6, 7, 12, 12a-A.^ifhFo-2 - { A - \: ^] =J IV ^ 

- 6 - ( 3 , 4 ,X k y ^ ^ 7 X /I- ) - b° ^ 7 C 2 ' , 1 ' : 

6 , 1 ] b° U K [ 3 , 4 - b ] >f y K - ;^ - 1 , A - 'J :^ y \ 

y X - 2 , 3, 6, 7, 12, 12a-'sdr-i;^bh'n-6 - (2, S i/bF 

P<yrCb]77y-5--^/L') - 2- ^^/P-t7i^'yC2', 1' :6, 

1 ] b° U F [ 3 , 4 - b ] ^ y - - 1 , 4 - :t y ; 



(14) #^9-5 081 1 3 

3, 6, 7, 12, 12a-'s.;3fH;^bFn-6 - (5-7'0^-2 

- X - ;l/ ) - 2 - ^ ;k - tf 7 y C 2 ' , 1 ' : 6 , 1 ] b° U F C 3 , 4 - 
b w y H - - 1 , 4 - :^ y ; 

iy X - 2 , 3, 6, 7, 12, I 2 a - ^ ^ ^ \l Y U - 2 - 7' i~ )V - b - (4 

- ;^ ^ ;l/ 7 X - ) - t" 5 x 7 C 2 ' , 1 ' : 6 , 1 ] t° 'J F C 3 , 4 - b ] 



y F - /i- - 1 , 4 - i^' y ; 

(6R. 12aR) - 2. 3, 6, 7, 12, I 2 a - ^ ^ Y u - 2 - 

y r n h° 71 - 6 - ( 3 , 4 - y f - b >■ i^" ^ ^ V 7 i - ;i/ ) - \^ y 'J / i 2 ' , i 

' : 6 , 1 ] h° U F C 3 , 4 - b ] -< y F - 71- - 1 , 4 - i-' :t y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-A.drHfhFn-2-i^ 

^'n'^y-f;I/-6- (3, A - ^ V y i>' t ^ y a: ~ )V ) - \^ y zy J i 2 ' , 

1 ' : 6 , 1 ] b° U F C 3 , 4 - b D >f y F - ;l' - 1 , 4 - i^' ^ y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-'s.df-»?-fcFa-2->' 
^ urv3}^)V:>^i-)V - b - {A-:AY^zyyj^-)V) - \^ y 'J J i 2 ' , I ' : 
6 , 1 ] e U F C 3 , 4 - b ] >f y F - ;P - 1 , 4 - y y : 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-^^-thFn-6 - ( 
3-^'nn-4-yF^v-7i-;P) - 2- y^;U-h°7i^VC2', 1' :6 
, 1 ] t U F C 3 , 4 - b ] >f y F - - 1 , 4 - i^' y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-'s.Jf-9-tFn-2-^ 
^71- - 6- (3, 4 - J( i-]y yj:^^ i^y -Jl) - \1 V 'J J I 2 ' , 1' :6 
, 1 ] b° y F C 3 , 4 - b ] y F - ;^ - 1 , 4 - i^' 3j- y ; 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-'s.df^?-tFn-6 - ( 
3, A - :^^VVl/^^'yy X.-1V) - \^ =y V J i 2 ' , 1' :6, iDt'JF 
C 3 , 4 - b ] y F - /l- - 1 , 4 - ^ y ; 

(5aR, 12R, 14aS) 1, 2, 3, 5, 6, 11. 12, 14a- 
jr^'^bFn-12- (3, A - y~ -J if ^ =y y -b°nnCl", 

2 " : 4 ' , 5 ' ] b° 7 i'' y C 2 ' , 1 ' : 6 , 1 ] b U F C 3 , 4 - b ] y 
F - ;k - 5 - 1 , 4 - i^' :t y ; 
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(6R, 12aR) - 2, 3, 6, 7, 12, 12a-^^-+?-tKn-2-^ 
i-)V - 6 - (3, A - y>- i-V yj ^ ^ y 3L ) - \:=i V J i2' , I ' :6 
, 1 ] U y F C 3 , 4 - b ] >f y F - ;k - 1 , 4 - i.'" Jj- y 

. .icof^i^, it ( I ) <n [ti^m\iihm. t c g m p i^fMtt p d e « fflW 

*»BJi^-fb^ftt:J:O^S^x;';iliRe<JPDE VPIWi7)*S:StLTcGMPW 
± # t- !> i6 , ^^^rtiiJt^hS , ijttTifiJ;R, tX^'Smm. F 

'J'^A^IJJSfcit/^IJS^Sttt. rt*li)iai*#iSia^(EDRF) , - FDJill* 

'bm'i&i- h y Afij^a^ ( an f ) , js^ f y -^j^m^^n- y ( b 
NP) . c^>f7°r^^y'>AflJ^^rf■^' (cNP)i3j;y^rt^aiia^g#tt3t!!a 

^ t I. I t T- # I. , L T . I*: ( I ) C7) fb ^ t*) ii S ?E . ^ 3: ^ *5 j: V' ^ a 

(PrinzmetaDi^/Q^ffi (angina) , iS H E , WiSJfilE, 0 ojJltt^C^^^. R^^, 

) . *1fJill^^«. Jfll'fKff. M Raynaud - s^R. i^SE^ft. . ^^Sife 

t Bfl iJ. T & 6 3 . 
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AttliiM«€«, Jtf MattMii'^ffi^;^ (M;c{f PTC Af*) , * ffi Ml 1= , Jt 

^J^{f Raynaud - sS. JS S . ^ fl^ . g tt CI. . 7 I- /L- ^' 

W-tffI BS) «?SgffltLTi^ ( I ) (^it'^mifim^.'^Kh . 

*^HJCOtd l-^COffititlff, ^rSg*3 .tO^^a (Prinzmetal) 7 y^" 

e » M a ft jm , A 1= M a e a ffi ( ^ p t c a a ) , * « ^ 1= s . ke 

^Ji Raynaud - sfi. ii^ffiS^«. ttftlSA. 7 

w;tffi BS) c?)?^gffl^sijws^tcwt-i.je ( I ) (D^^mnmrnt-^^.^ti 

7 T n - e ij M « ft . jtt « IS Ji tt « ii-^ ffi « ( i^j /: if p T c A ) . * m m 1= 

Jtt«PfW, flJt{±' Raynaud - SIR, ii^ffi^,t, ^ . fSffiDSl., 

(^J;l{f I B s ) <^^m:f^mi^^-t I . 
±IEI?»<7)i^ji^ :t{ii^KWi6S-Ct h^cot^^com^ . ^ i i ) cDit^mco 

mn&^ma^i^^A&m (70kg) T-asigo. s-^soomgco^Hrt 
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mco^ 0 {z=^y:fjv^A'^i-z^ 0 . i-4oomgc7)|giiirt-r'S>i., mmizitu 
^(7)^d^^hcDi>:^^mcommf^izm-ti. 

^miits ^-[f^mmmmmm^z^\,^miK^ti^mm^^ 0 T bM-^txik^^ix 

I . mH£ . \\ \i y r ytfzliy 9 V- x to J; 5 R mn^^^h tz « M 

. ^m.ttz\i.mmmbu^^tifzi}r^}vttzii^\^ (ovule) , hh\-^\i 
mmttzitm^mi-^^ Ltz:j^'j ^ }vttz\immm(^mx'mu . mu^ttzM 
^TR^^fih . L (0 ii 0 ^j:mwmm\immm { m ^ i- )v ^ )v X3 - X . wite 
psoi o i ^ ^ ^ « ^- y -fe y H , * ^ v-i {i r r y r? -y h t ?i i3 J; V" p E G - ex 
XT)Vff)^-^mti^\i PEG - 8i3j;0^;^ry 7° y > y y Y<r)U-^m 

t0J;^^r^^y-fey Fi^iM^li) ^Oj;a^:^g^¥±it^§^^-&^Stl^Ji:*t^J§§^^ 

it^mitimux. mt\fmm^. m^^. &y ttz\tm^^\<z^mLx 

^tit^m^tfz\t^^^)Tb-m^z^A.xti:t^mm.^^iM^t , 
^{i) (Ti^^mi ^ (^tz>i^(rim^±.f^^^tih^mmtfz\i^ \ 7 b--m 

^<nfz^. *l6Bj{±t,a lotfOffitfev^Tse ( I ) <r>it^^bmnmmm'& 
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Rife J:t>'R2{JfBi-CJgffi§ii^:U3&^#'0 HufE5<; ( I ) T&m^ fifz t K) X' h I 

^a^fzib. R^ifiy^^m^n^^ ( I ) <r)it^mimm.^ hfzi^i^lim (A) 

(± . T ;l. - A (mm A 9 / - A ± tili x. j> J ~ )V ) tfO J; o t£mm^J:m%tfz 

. TiEss; ( II) coit^m 



o 




(ID 



(±IE5S:*A 1 k (i c l_6T;^^;^. Wx. (i^ /;(ixf-;^Sr^ t . Ha 1 

( II ) 0{b-^ft{4 . mtL<\t. ^"y^CM-fL** ( «■ b y ^' n n >f 
:J'y^^:{4j^"i5'pn;<:S'y) ^ tz \i ~ y- )V { m t V "7 t Y u y y y ) n 

iV^)VT y) tfz\i.m.mhL<li.m.my]<.mT A * y A K ( M i if N a H c 
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O 




'OAlk 



m^iii . sjE(± . sfiL<{i-2o-+2 0 rco^fls ( mmmo °C ) mh 
^ ( I ) co^t-^ma. ^{iu)coit^m*^^mm^-f^zs^m^titz^ (in co 

ft ^ g T 2 I S ffC- M 3i L T C> J; . 
5^ ( I ) ^it^^ii. 5i;(iii)coiHa]^x^y^jj-^-*'^. 2XSTMiSiJc?)x 

HPLC ( mitmmi^^ h^yy ^ - ) t: t^Wllz X '0 . y-fz^i^tp^ 

St , ^tL<\t. Til^W ( a ) 4o J:tit' ( b ) i,zm\^Ttl^ 

(IV) tfObU7°b7TyT;^^;i^xxT;^ 



D . a 1: t D - ^ {± L - y ^) r y y r y T )V ^ !i' X. X ^ )v i]^ io ^ {\\\) (7) mm 

^ff ( a ) 

:itL\i^ (IV) cTj^C-^titr/l^TbH-R^CHOJ: tfOPictet-Spenglerg-ft*^ A, 



O 




(IV) 



H 



=5:1. . RJtBfi . ntL< ii^NO^-y-ftM^t^S ( « x. if i^' ^ p n j< y ) tfzit 

a ^ScOffftTT'ff S o Kma. 1 lS-Cie(III)fO€^!t%*f#'S , 

^ L < (± - 2 0 °C-Si7iLiOja(t-C-ff :btL-g, „ K JtE «± . i§ ^ *) ^ f& t I ^ 
lflffi-ri> fc46KDean-Starkg^^ fflV^T . ^^I^M-ft^K* ( >t ^ y -ir' ^ t 

-tfzliy't^i^Th^. mmco X t fzli h y y X y i- ^ -? - li . HftL 

<itm^^j:mmiiXv:mtiimim^^fz^^m^^\Ltf.zii^x:i^h^'yy ^ - im 

;i {f 7 7 ■/ ^ ^ ;^ 5 A ^' n V h ^ 7 7 ^ - ) ,); ^ ^ ?S !tD *^ ^> « ^ I. , 
i^xfc itA- f 7 y^Mttftc^i^ti , miJJ^^mmmirm^^fzi' h y 
y < ~ {m L\iy y :2. ij ^ 2>. ^ u-^ Y ^ y y < ~ ) tiO^SILTtit^, 
3K^WtM^^rh5yxSttft{i.BW^rxh°v--fbJi{t^fflv^-C3K^¥e<)t«^ 
^r^-xMttWct^^a tT t ct v^. 1 cT) j: 5 ^Mf^-C'ii , 0 °C j« ?g c?) 51 
a t -C c?) ifi K (c T . h 7 y X M tt #: S /"c (± i- X J; y h v > 7^ 55 tt (4^ s?) 

( m t\iy y :^ y 2^ xi-^ y ^ V y ^ - ) \,z^%ixhis^. ^fz ti^Ktt^-fb 
( b ) 

ZKMii. (IV) CO 'fb -Ir ft t ii to fi ( ;l (f ig ) ^ 4 I g S ft & ^ -f 

•So CO M ft: i± St { I V ) to D - b y r b 7 r y T ^ /i^- X X f- ;i/ 1 )t {± CO s ( 

h . ^ CO t ^ . n-ig ( i ) T-tiS* . ^Ji«f b u t;i^^/i^t 5 y ( Mitf h 
yx^;l.r5y) coie^r^SJSatoffffiTttJV^Tse (IV) coit^miM^^y 
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^FR2C0Hal (Hal ItmUcO t H 'O T h I) TmmLX . TIBsC ( V ) 




CV) 



xm (ii) X'lt. rs K«^^jj-r5Fat:^j^-rsis^ST'^ (v) cDit^m 

^mmti. a tT] ^- K s'j (± s ^ ^ T- a T' J) s . i ct) ^ . x. if s j£ ii » s 

t < ( V ) ^Lawesson ' sl^S-C-MSt ^ ^ t t J; ^'ilhixh . ^ R JSG ii 

i L < (ix-r;!^ ( Mi {f i''^ b ^ i/x ^ y ) (i^^KK-ft^K* ( M i (f h 
VI) (D^-^m 




CVD 



H 



XS(iii)T'{±5(; (VI) i^-fl^-^ft^aW^gS^-C^aa LT , TfB^(VII)«'ft-& 

1 1. 



o 




CVD) 
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^Nn^-y-ftMIC** («x.{f i'-^'on^iS'y ) ^ o draw's: (Ml 
itm^T) T i-JV^^y -t V {mtli3'^it^i-)\^) CO i: 0 ^£ r IV ^ itm t ti 
iiT^^lV/s'y 4 F {mm.^itT-^i~)V) ff) i o ^j: T )V ^MT (VI) 

I g ( i V ) [ziiV^X . 'i^htltz^{^U)cr>A i--^ J^)\=y A F K 7K * £ * ^ « 
. ^J;i{f F y '^^AO J; ^ ^rBTcffl-C^aa^ fiT . (1 1 1 ) c?) S it 

R-' a If R'- - m {z^j: X 3 t fz\i. A mr 11 ^ )V t tzHT Jl =^ )l ti.^ 

5t ( I ) CO-ft^l)&M3tt-|>itJ6<7)^ffi (B) BJtiDMtCSftStL. ^ 

ft ( B ) {±TiEjt(VIII)c^-f[i-^ft 



(±IBs^*A 1 k (± c I.6T7^^;^^^ t . r^^ itfR^it-mizti: -^xm 

Yny y y<r, l ots::t.-^jvmm^ . mitm . Jt-TO M «fB S 7 i^' A co j; 

ntL<\i. st(Vlll)c^-f[i-^ft(±lalEi?) J; ^ ^rstdlDi^^L-^iit TIBsS: (IX 

) c^it^m 



o 




\ 




o 
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tifzi^ffi:^m (c) ^o:(fi£{iTfas (X) ff)it^m 




(X) 



0 T- !> ) w li {[^ tf> ^- ^, a tT] {± , {i T b 5 t F n 7 7 y O j; a ^ X - 

j( y CD X V ^j: ^ -y y it^mmm'^ i,z }i ^ -y y i^z X K) c mm ^ 

titz C , - e :(I )l y m t CO Km iz X 5t(III)c^-ft-^ft3!)^^>iSjtT-§l.o 
5t ( I ) iOlb-^ftJisC ( I ) cDmcDit-^miz^mLX t i M;t 

(4\ R'ti^mm^y-i^ymTht t # . ffiEfoj: a ^r:^^ ( a ) . ( b ) t j^cfs 

(C) ( I ) «3i«=S:KJ^'fl:^ft^S)ti-|.;t>(j^^S-C-$)l.>?)^S;jt{i 

a 4 t „ S 5: ^ Ji ^) f^J {i , )i fl] Ji tc ^ S ( f^J ;t (S\ s n c \ ,(7) X o^j: 
miim t fz it mmn^f y 'J CO X 0 ■'^ y mm ^: m ^ ) iz X I =. h 

V i}- ^ T i y t fzitr y >V ^ Jl t ^ Fodf i^^. J, S V^i T ;p-fb 

t tz li X )l =i )l it^i!^ ^: \ ^ h T i J T Jl- T S: / t tz li X )l =i T i 

y 0 ^^mmr i y ^ii^h I . R^ti^mm-m^^:m^mi^^z^ aw^^ji-c- 

(±yN°7 i-'^AM« ( Mi {f K«^Ifif^^°5 i/^A ) t sojyiatc J: I, j: a ^rS^^^O 
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zcofziib. *^B3i0SiJ^fflt3j:ix{f. fSj^fiffiSOJ:^^:*-^ (A) . (B) 

ttzli ( c ) tSi^T 

i) ^rnxmiixv/trzii 

ii) JSJF^^. ttili 

( ;t if 7K fa ) ffi^jiK 
, ^ { I ) coit^^hl i^ii^ coiM.tfziimm$im ( f^J^ {f 7Kft!f^ ) com 

5t ( II ) . (VIII), ( X ) (?)^b-^!f^ t 5S: (III) . (V). (VI) i3j:t/(VII)<?) 

■ft !r% *>' 51 (c * ?g Hj5 (c J; 0 ffi ft § if! I, R 0 *i 7j< « , R 2 ^5 7 i /l^ J: A 1 

k *M i>'fb^!i (III), (v), ( vi ) j: y (vii) & ^ < „ 

DMSO ( :>( i-)VXflt-^ ) . MeOH (;'<^'y-;P) . EtOH (X^- 

y-;^) . DMF { >^ J< i-)l-t^jVM,r 5. Y ) . EtOAc (PSx-?-/P)fca:tJt 
THF (fh7bF077y) 
4j ^ tf: 1 J: tJ-' 2 

1, 2, 3, 4-Tf^hFo-l- (3, 4-,X^I.y>^'jr^>-7x:i;k) - 

9 H - h° ij F [ 3 . 4 - b ] >f y K - ;lx - 3 - y ^ y f - 71/ . X J: t^' h 

o°ct:}^i|]Six!t**cH2C I2 (300mi ) ^y-ts^h^jrhyry^i- 

;kxx-f/U ( 1 3 g ) *5 J: t>' h° ^ p - ( 9 . 7 g ) coaffjgffitc h U 7;!.^ 



CH2Cl2(100ml )-C#f?L. NaHC03C7)|aft7(<J§?g, ^ CO yii T m 

jL^'nvb^"57-f-tj;t]CH,Cl2/MeOH (99/1) T/^tli^-lirTfl 

SL, m-f^mi^i . xx^e* ( 6 . 5 g ) mp 9 o - 9 3°c. ^oa^^ra* 

2. b7yxMtt*(6. 4g)mpl70T;^#!t, 

1 , 2 , 3 , 4 - 7^ b 7 b K n - 1 - ( 4 - ^ b ^ >- 7 X - /I ) - 9 H - b° U K 
[3, 4-b]-^yK-;P--3-;»;l-;J^"yBg^^;l^. v--^feJ:{/h7yxMtt#: 



7 -tr 5 I- 'i 7" 1- 7 r > ;^ -f ;l x x -r /l- J; W 4 - A ]- i\- > < > X r -7' b K 

142X:. is i.X/fpmW 4 . efe*gfHi:LTh7yxMtt#;mp209 - 2 1 0 
°C ^ ft „ 
5 

1, 2, 3, 4-Th7bKP-l- (3-Xbjr>-7x - )l ) - 9 H - b U K 
[3, 4 - b] ^ y - 3 - :^ Jl^iT^ym:^ ^Jl . i^^m^i^ 

bU7°b7Ty;<f-;t'XXf;l^fcJ;Hf3 - h ^ i^^y XT Jl-f h Vib^ 

^ta^^i z b&,^\-iinm<oi:mT . s^i^^ab tx^m^t-^^mp i4 6°c* 

^^i^6 is XV 7 

1, 2, 3, 4-Tb7bFP-l- (4-xhjrS^7j:-;l/) - 9H-byF 
C3, 4 - b] -fyK-;!^- 3 - A Jlt'ym^ ^Jl- . >- Xt5 h y y xm^# 

7 -b 5 b U 7° b 7 T y ^ t X X f /l- *3 J; t)^' 4 - X f ^ a:, y X r /L- T b V 

180°C. i3j;t/4iK#:7. efefeB^BttTh7yxMtt#:mpl96 - 198 

°C ^ ft . 

4J^f^^8feJ:y9 



(26) 

1, 2, 3, 4-ff7bFP-l - (2, 3 



#^9-5 08 1 1 3 

- V n Kyy c b 3 7 7 y - 



5 - ^ ) - 9 H - y K C 3 , 4 - h'} >f y - 3 - :^)V-:inym^i-)V-. 

xi5 XX/ h ^ y x^jti^ 

bUrbyry;^^ .'I. X ,x -f /P- J; y 2 . 3 - b K n K y V C b ] 7 
7^-5- * ;W*df -If ;l^T t F*-^>Eii5lt-|. i t JJl i'h ii |S| « to ^ S f . ^TElIfrS 
. efe^atLTi-xMttftmplOe- 109 °C. i3j;t^ctiraft9. Sfefe^ 
i:frh7y:^Mtt#;mp2 1 9 - 222°CS:#3t, 

4^ Tarn 1 0 fe J: t/' 1 1 

1, 2, 3, 4-Tb7bKn-l- (3, 4-X^kyi;^:t^v-7x-;P) - 
9H-byF C3, 4 - b] >fyF-;t^- 3 - A Jl- > M ^ j- Jl . S^XfeJ:t>'h 
7 y X M a #: 

7-b5bUrb7ry;^-?-;t'X7:f;^t3j;t/l, 4 - K y Y 'J ^ y - 6 - 

^;^^cdf-r;^Tb^■>i^^>^ii^-r■g.;i:Ji^^'[•{i|5I«^o:^aT', cfirafrio, efeig 
H^BtLTi/XMtt*mp 1 04 - 1 06 °C. i5i:-(/'^m#l 1. e-fefeB^BtLT 

h7yxMtt#:mp207 - 209°C&ff3^>:„ 

4' ram 1 2 

1, 2, 3, 4-Th7bKP-l- (2-^PP7x-;P') - 9H-byKC 
3. 4 - b] -fyF-;l^- 3 - ;^;l^;lfyBg^f-;l^. i^XfeJ:lA'b?yxMtt#:<:0 

y'tihUy°hyryj(i-Ji:i^XTfl^i5XX/2 - ^unKyXTfl'fhY'i}^!^ 

m^-t I ^ b a9\-it^m<^ijmT . afe^a t tTSM-ft^ftm p i 5 4x:^n 

4J^tf:13feJ:I>'14 

1 , 2 , 3 , 4 - T f 7 b F o - 1 - ( 4 - ^ P g 7 X ;b ) - 9 H - h° U F C 

3, 4 b] ^yF-;i/- 3 - ;^;i/;f'yBj<f-;k. y;^feJ:t/h7yxattfr 
7-b5hy7°h7ryj^^;uxx-f;i^fcJ;t/4 - ^'np^yXT^Prbh'^^^, 

iii%-ttzti:A9\-iimm<^i3mT. +^f^^i3, aeiss 1 1 T i^^Mttfrm p 

208- 209 ioJ:t^4'rafrl4, a-£JSfBttTh7yxMttf*:mplO 



(27) 



#^9-5 08 1 1 3 



8 - 1 0 9 °C ^ ^# /t , 

1. 2, 3, 4-Tb7bFP-l- (3. 4->-'j^on7x-;l^) - 9H-b° 



7-feSbU7°b7Ty;'<-?-;t'X:^Lf;l^t3j;t)f3, 4 - 'J nuKy XT fl-r't. 

ft 1 H N M R ( C D C 1 3 ) 5- ( p p m ) : 7 . 8 - 7 ( m , 8 H , H ^ # K 

) ;5. 15(brs, IH, H-1) ;3. 9-3. 8(dd. IH. H-3 

) :3. 7(s, 3H, CO2CH3) ;3. 2-3. 1 (ddd. IH, H-4 

) ;2. 9(m, IH, H-4) ;2. 4(brs, IH, NH),fcj:t>'tti^ 

ftl 6, efeia#:tli:tTh7>'XMtt#;mp204°C&#/^, 

1 7 

1, 2, 3, 4-Th7bKP-l - (1, 2, 3, 4-T^7bK^-6-r^ 

y - 9 H - b° U K C 3 , 4 - b ] >f y H - - 3 - 71^ y B ^ ^ . V- 

7-fe5hy7°h7ry-><-?-;t-x;^r;t-fcJ:Vl, 2, 3, 4-Th7bFp^ 

7f■;^- 6 -;{?;^;i^=>f^f;^Tb^■*^^,£iJ^■ts;ti^][^?^(i|Bltt^o:^a•c. efeH 

fr^SsttTSM-ft-^tliH NMR (CDCI3) S (ppm) : 7. 7 - 7 (m 
, 8H, H^mm) ;5. 2(s, IH, H-1) ;4. 0(dd, IH, H- 
3) ;3. 8(s, 3H, CO2CH3) ;3. 2(m, IH, H-4) ;3. 0 
(m, IH, H-4) ; 2. 7 (m, 4H, CH^Ar) ; 1. 7 (s, 4H, 
CHjCHjAr) i%fz . 
^ TbI ft 1 8 J: t^- 1 9 

1, 2, 3. 4-7-b7bKP-l - (2-^7f-;l/) - 9H-byHC3, 4 

- b] ^yF-;u- 3 - :^ ji'^^ym^ i-)]^ . =y x}3 xif h y y xm^i^ 
7-b5 hU7°h7ry^^;ux:^-r;L'*3J;V2 - i~y hTfift. ]^i}>hlii^~t 



MR(CDCl3)i?(ppni) 



(28) 
8 - 6 . 9 ( m 



#^9-5 08 1 1 3 
1 2 H , H^#^ ) ; 5 . 



4(s, IH, H-1) ;3. 95(dd, IH, H-3) ;3. 7(s, 3H 

, COjCHg) ;3. 2 (ddd, IH, H-4) ;3(m, IH, H-4) ; 

2. 5(brs, IH, NH).i5j;ytti|l*19.a-eiBfrfttLTh5yX 

Mtt* ( 0 . 6 g ) m p 1 1 9 , 
4j^#c2 0feJ:t/2 1 

1. 2, 3, 4-7^b7bKP-l- (2-f-X-;I^) - 9H-eUKC3. 4 

- b ] ^ y H - 71/ - 3 - ;» /l^ 4^' y B ^ ^ /Ix , V X J: t^- ^ ^ y X M ft 

Se*mp 1 34 - 1 3 i3XX/fpmi^2 1. afefeStLTh^yx^tt 

ft m p 1 6 9 °C ^ # . 
4i^ft2 2feJ:t/2 3 

1, 2, 3, 4-Tb7bKP-l - (3-f-X-;l^) - 9H-b°UHC3, 4 

- b ] ^ y - 3 - ;»;l^;l^-yBx^;l.. i^X}^ XV^h 7 yxMttft 

7 -fe 5 b U 7° b 7 r y X ^ A' X X 7^ /L- *5 J; V 3 - ^ :t 7 i y /I/ ^ -ff T t 

#:mpl30°C. i5 X-(/^mW2 3 . & ¥a t L Z h y > X m p 1 8 2 

1. 2, 3, 4-Th7bKP-l- (5-7'P^-2-^X-/W) - 9H-b° 
yKC3, 4-b3>fyK-;P-3-;»;l^t:y^;^^;k. i^;^feJ:yh7yx^ 

^ -fe 5 b u T b 7 T y ^ ;p X X f /I *3 J; V 5 - 7- n ^ - 2 - -f :t 7 X y ;^ 
UTh^yxMttftmp 20 5 °C^#f^. 



(29) #^9-5 081 1 3 

f¥^i^2 6feJ:t>'2 7 

1, 2, 3, 4-fb7bFP-l- (4-7''o^-2-^x-;t^) - 9H-b° 

yHC3. 4 - h } ^ y V - 3 - :^ ym;< fl- . =^xtiXt/hyyxm 

IIIfttlfcbT;/^Mttftmp200°C, t3j;tfcfj^*27, ^U-A-feiafti|%t 
t T b yyxm^i¥m P 1 2 0 °C Sr#!t o 

4^ Tarn 2 8 

1 , 2 , 3 , 4 - T b 7 b K n - 1 - ( 3 - 7 U ) - 9 H - b° U K C 3 , 4 - 

7 -tr S h i; 7° b 7 T y ;^ A X X -r /I h ,t L^' 3 - 7 T r b F ffi ^ t" l> 

4i^fr2 9feJ:t/3 0 

1, 2, 3, 4-Tb7bKP-l- (5 .Xf-;l^-2-7U;P-) - 9H-ey 

K C3, 4 - b] A y Y - )V - 3 - ;»;l^;l<ylgx^;l^. >-XfeJ:t/h7yxMtt 

7-b5 hyTh7ryx-?-;t.x;^r;t-fcJ:H''5 - "i- )V'7 )VV =y - )V h 

NMR(CDCl3)5-(ppm) :7. 7(brs, lH,NH>fyh'-;U) 
;7. 5 (d, IH, H3?#ji) ;7. 25-6. 9 (m, 3H, H^#JS) ; 
6. 15 (d, IH, H^#]5^) ;5. 85 (m, IH, H^#i^) ;5. 25 
(brs, IH, H-1) ;4. 2(q, 2H, COjCHjCHg) ;3. 8( 
dd, IH, H-3) ;3. 2-2. 8(m, 2H, H-4) ;2. 2(s, 3 
H , 

CHg) ; 1. 25 (t, 3H, CO2CH2CH3) . i3j;i/[fra*30, i?U- 
A-fellfr!f!5i:tTh7yxpe#:mp 1 5 2°C^#fc„ 
4J^f^^3 lfeJ:t/3 2 



(30) #^9-5 081 1 3 

1, 2, 3, 4-ff7bFP-l- { 4 - ^i-lUy aL-fl) - 9H-UyFC 



3, 4 - ^ y Y~)V - 3 - ;»;l^;fry^x^;l^, > X i5 V =y y X m'l&W 

; t lit ^ « ^ -C- , * fH f* 3 1 . a *S sTb t t T X P e #; m p 1 4 8 °C 
4J^#:33feJ:t/34 

1, 2, 3, 4-Tf7bFP-l- (3-.X^;l^7x-;^) - QH-bUFC 
3, 4-b]-fyH--;^'-3-;^;k4<>'igp<f-;l-'. ;^xfeJ:i:Xh^yxStt#: 

7 -fe S Y ^) r V y r y ^ ^ ilJ^ X^ XV^ m - V )VT Y ii^ ih \i^^-f t 

^b]::x^v\tnmco-}5mx' . 4'ra*33. afe^s^t ut i-;^stt*iH nmr 

(CDCl3)(5-(ppm) :7. 6-7 (m, 9H, H^#i^) ;5. 2(b 
rs, IH, H-1) ;4-3. 9(dd, IH, H-3) ;3. 8(s, 3H 
, CO2CH3) ;3. 2-3. 1 (ddd, IH, H-4) ;3(m, IH, H 

-4) ;2. 35(s, 3H, CH3) ; 1. 7(brs, IH, NH),j3j; 
t>'*^*34. ^^mW^hLX Y y y xmitWmp 1 7 5°C^:%fz. 
4j^#:3 5feJ:t/3 6 

1 , 2 , 3 , 4 - T N 7 b K P - 1 - ( 4 - h 'j 7 ;P ,t n X ^ ;l. 7 X - /I/ ) - 9 
H - b 'J F C 3 , 4 - b ] >f y - ;U - 3 - ;» y ^ ^ ^ . v- ;^ J: y h 7 

y ^ ^ Y ^} r Y y r y ^ )V X. x'f }V ^ i.U A - Y ^) y }V :^ u iv Ky xr 

^XMtt#:mpl90°C. H XV^^^3 6 . '^^^^^ b LX Y y y xm^W 

mp203°C^#/:!. 

^ TbI 3 7 J: t^- 3 8 

1, 2, 3. 4-7-b7bKP-l- {A-iyT/yaL~)V) - 9H-byKC 
3, 4 - b] ^ y Y-)V - 3 - ;{?7l^;i<yKx^;l^. ^;^feJ:t/h7yxMtt#: 

y ^ ^ Y ^} r Y y r y )v X T )v a iiVf A - r y ^y xr jv f ^ Y t-^ ^ 



(3 1) #^9-5 081 1 3 

200 'C. fcJ:I>"4ira*38. S-feS^i:LTh9>-XPttfrmpl56'C^t# 

^J^ft 3 9 

1, 2, 3, 4--fb7bKP-l- (4-bKpjri^7j:-;l^) - 9H-b°U 
F C 3 , 4 - b 3 A y Y - )V - 3 - ;» y gg ;>< . X ^ fi 

R(DMS0)5-(ppm) :10. 3(s, IH, H W A y Y ~ )V ) ;9. 4 
(s, IH, OH) ;7. 8-7. 5(m, 8H, H^#i;) ;5. 1 (brs 
, IH, H-1) ;3. 9(m, IH, H-3) :3. 75(s, 3H. COj 
CHg) ;3. 1 (m, IH, H-4) ;2. 8(m, IH, R - A ) i%tz , 

1, 2, 3, 4-TF7bFP-l- (3-bFa^>--4-.XFjrv'7x-;l^ 

) - 9H-t^yFC3, A - h '] -i y Y ~ )V - 3 - :A )V if^ y m ^ ^ )V . 'y xm'&. 
W_ 

y ^ Y ^) y Y y r y ^ )V :t. X }V ^ 3 - bFn^i^ - 4 - ^ Y ^ K 

-^ftmpl40 - 148'C&#;t„ 
^^WA 1 

1, 2, 3, 4-TF7bKn-l- (4-bFn^>'-3-;>{F^>'7j-;l/ 
)_ 



- 9 H - b° y F C 3 , 4 - b 3 >f y K - - 3 - ;» y gg ^ , >^ ;^ ^ ffi 

7-b5FyrF7Ty;<-f;t'XXf/^t3j;t)f4 - bFo^fi^ - 3 - ;'<Fdf>"< 
yXT/^rb F*^^.tti%t--S.IfctI5'h«iN«fO:^&^, i> U-AfeEli^ctlt LT 
S S It ^ m p 1 9 5 °C & # „ 
»^ft:4 2 

1, 2, 3, 4-TF7bFP-l- (4-x^;l^7x-;P-) - 9H-b°UFC 



3, 4-b]-fyF-;l^-3-;^;l.;KyK^^;l^. ;^^feJ:yF5yxMtt#: 



fz . 

i^XMttft:efell#c!ri5iH NMR (CDCl,) 3 (ppm) : 7. 65 7 
. 1 (m, 9H, H^#iS) ;5. 25(brs, IH, H-1) ;4(dd, 
IH, H-3) :3. 9 (s, 3H, COjCHg) ;3. 4(ddd, IH, H 
-4) :3. 1 (m, IH, H-4) ;2. 7(q, 2H, CHjCHg) ;1. 
4 (t, 3H, CH2CH3) 
b^y^Mtt* : SfeSfrllmp 1 87 "C 
4>B#:4 3feJ:t/"44 

1, 2, 3, 4-Tb7bFP-l- (4--fyrnU;l^7x-;t^) - 9H-b° 
yKC3, 4 - h :i ^ y V ~ il- - 3 - :^ t' ym :^ i- . i^Xi5iX/hyy:^m 

ft#:iH NMR(DMSO) & (ppm) : 10. 15 (s, IH, NH-<y 
r ;7. 3-6. 7(m, 8H. H^#R) ;5(brs, IH, H-1 

) :3. 6(m, IH, H-3) ;3. 5(s, 3H, CO2CH3) ;2. 95 

-2. 5(m, 3H, H-4-l-ClL(Me)2) ;2. 4(brs, IH, NH 
) ; 1 (d, 6H, 2XCH3) . i3 Xl^^mi^4 4 . fifellftiltttTh^y 
XPttfrmpl89'C&f#fc<, 
4J^fr4 5feJ:I>'4 6 

1. 2, 3, 4-Tf7bFP-l- (4--bn7x-;k) - 9H-byb'C 

3 , 4 - b ] >f y F - 71- - 3 - 7!f 71^ 7tl' y R X ^ ;^ , > X i6 i. 1/ h y y X m 

1 6 8 °C . J: t/tl'ra* 4 6 . ^feS^Bfc LTh7yxPtt#:mp 1 9 5°C^# 



^m#4 7 

1, 2, 3, 4-f-hyhYu-l- (4->-'.X^;l^r$y7x-;|^) - 9H- 
trUH C3. 4 - b] y ¥ - 3 - ;»;l^^'yggxf-;l^. i^XisXX/hyyx 

P tt #: ^ ^ ft 

0 °C & # 3t , 
^mi¥4 8feJ:t>'4 9 

1 , 2 , 3 , 4 - 7^ f 7 b K P - 1 - ( 3 - b° U i^' 71- ) - 9 H - b° U K C 3 , 4 
y'tihUrhyry:r.i-jiJ^XT;V}3XV3 - \^ =J y :^ Jl :if^ ^ ^ H f h V 

ftmp230 - 232 °C, H XU^m»4 9 . e-felSatLTh-^yxSttftm 

p210-214t;^#/;. 



1, 2, 3, 4-rb7bKn-6-7;P:tn-l- (3, 4-;'<f-l^yi/:t^ 
- 9H-b°yFC3, 4 - h :i ^ y V -jV - 3 - :^ /lyf^ ym:^ i-Jl 

5 - y )Uytr3 h U7°h7ry-><^;Px;^T--'^t3j:t/br'<n-^-;l/*^f,til 

2 1 3 *C 5: t# 7t , 
4J^tf:52feJ:I>'53 

1, 2, 3, 4-Tf^bFn-6-7 ^P - 1 - (4 - ^^h^^-^x:!;^) 

- 9 H - b° y K [ 3 , 4 - b ] >f y K - - 3 - 71/ 4^' y S ^ f - /I^ . X fe J: t^' 

7-fe5 5 - 7;Pjj-nhy7°h7Ty^^;Ux;^T-;Pt3j:t/4 -^h=3f>-^yX 

r;i^TbF;5)^^>tii^-r§ita?i-«iiBi«c^*^T'. cf'r^fr52. Hfriifctr^^ 



X^ttfriH NMR(CDCl3)(J(ppm) :7. 4-6. 8(m, 8H, 
H^^m) ; 5 . 15(brs, IH, H-1) ;3. 9 (dd, IH, H-3 
) ;3. 8(s, 3H, CO2CH3) ;3. 2-2. 9(m, 2H, H-4). 



( 1 R , 3 R ) 


1 , 2 , 3 , 


4 - 


r b 5 b H n - 


1 


- ( 3 


, 4 - ;<-?-P->'>'':t^ 


=yyx.=^)V) - 


9 H - f y F 


C 3 


, 4 - b ] >f > 




- 


3 - j^/t-^'ys^ 
















(IS, 3 R ) 


1 , 2 , 3 , 


4 - 


7^ b 5 b K n 


1 


- ( 3 


, 4 - ^^pyi^'^^ 


i^y s.-)V) - 


9 H - h° y K 


C 3 


, 4 - b ] > 


- b' 


- 


3 - /l- --K y K ;>< ^ ;l/ 




2C : 


I 2 ( 4 0 0 m 1 


) 


tfi D - 





;^xxt;^ ( 1 1 g) isit/U'^D't-;!^ (7. 9g) tfo^ffj^iiStbyy/i^jr 

oBS(7. 7ml ) ^jiTL. mmim^^&'Q^^'^^fz. ABmt,zn^m 

S^CHaCla (200ml )T-#IRL. NaHCOgiJOMft^jgiS. ^ <nmy\<. 
( 3 X 2 0 0 m 1 ) T'^i? t . N a^S O ,X'^1k^^fz . * « 1 * « iE T ^ f6 

(97/3) -C'?S£iiSiJ:TffML. m-*ra*54. ^-XMftft (6. 5g) m 
pl54''C.ftfOStti^#:55. h7yxMtt#:(8. 4g)mpl88'"C^# 



5 6 



(IS, 3 S ) 


1 , 2 


, 3 


, 4 - 


r b 5 b H n - 


1 


- ( 3 


, 4 - 


7 X :i /L- ) - 


9 H - 


b° y 


Y r 3 


, 4 - b ] >f ; 




- 


3 - y IS ^ ^ ;P 




is j; 














( 1 R , 3 S ) 


1 , 2 


, 3 


, 4 - 


■r h 5 b h' n - 


1 


- ( 3 


, 4 - 


i^y s.-)V) - 


9 H - 


b° y 


K C 3 


, 4 - b ] i 


^ K 


-)V - 


3 - ;5r;L';KyiS;'<^;L' 



(3 5) #^9-5 081 1 3 

L - h U r h y r y :^ i- il- :c X T- i3 J: X/ \^ "^u i- ~ m^-f I ^ b 

b^yxMttfr: efeSe^BmplS? - 189 °C 
» 5 7 fe J: y 5 8 



( 1 R , 


3 R ) 1 , 


2, 3, 4-Tb5bHn 


- 1 - (4 - ;'<h^i^7x::i/l^) 


- 9 H - 


t U F C 3 


, 4 - b ] >f y H - ;^ - 3 




. fcj;t^' 
( 1 s , 


3 R ) 1 , 


2, 3, 4--fh5bh'n 


- 1 - (4 - ;^h^i^7x:::;P) 


- 9 H - 


t U F C 3 


, 4 - b ] >f y h' - ;P - 3 




D - h 


U 7° h 7 r 




- j< h ^ XT )\^f t. Vpi^ 



124- 125 °C. i3j;y^tti^*58. & t L X V y y X m\ti^ m p 2 1 

9 - 2 2 2''C i%fz o 



4^ ram 5 9 J: 6 0 



( 1 R , 3 R ) 


l,2,3,4-xh5bKn-l 


- ( 3 




n o - 4 - ;^ F =5r 




9 H - tr y F [ 3 , 4 - b ] >f y F 


~)V - 


3 


- A JVif^ymy^ 


. X M tt * . 










(IS, 3 R ) 


1, 2, 3,4-T-F7hFn-l 


- ( 3 




9 - A - ^ F =3f 


iyy X. - - 


9 H - h° y F C 3 , 4 - b ] -f y F 


-)V - 


3 


- ^}Vif^ym^i-)V 


, h y y X^ttfr 








D - hUrhyTy:<f-)i:iiXf)li3Xlf3 - 9 - 


4 


- ^ F df i^-^yXT 


)V T t Yti^ 






9 





t L T *M S iX^C ^-XPttftm p 2 0 0 °C . J; t^-tfjrsa* 6 0 . SfeteJI, t L T 
F^yxMttfrmp 1 6 4°CSrf#f^„ 
4>^#:6 ljoJ:t/6 2 

(IR, 3R) 1, 2, 3, 4-xF7bFo-l- (2, 3-ybFnALyy 



Cb377>--5--f;l^) - 9H 



(36) 
- b° y F C 3 



#^¥9-5 08 1 13 
4 - b ] y F - 71^ - 3 - ;» 



(IS, 3R) 1. 2. 3. 4-f-b7bFP-l- (2, 3->>'bFo^yy' 
[b]77y) - 9H b°UHC3, 4-b]-fyh'-;l^-3-;^;l^;l^yig^f- 
;w . f 7 y X H tt ft: 

D - hUrhyry^i-Jl':i^XfJli3i.X/2, 3 - i^'b Kp-^yy Cb] 75 

, afetelijt L T ,^Mttftm p 2 8 2°C. i3 it/ttJ^ft: 6 2 . S-fefee^Bt U T 



h 7 yxM'Kfrm 


P 2 0 4 °C ft 7t o 






4i^*63fcJ:t>'64 






( 1 R , 3 R ) 1 


, 2,3,4-f-b7bFn-l 


- ( 5 - 


y^-fi-} - 9 H 


- b y K C 3 , 4 


- h :i ^ y V -fi- - 3 - A J]^yn y 














(IS, 3 R ) 1 


, 2,3,4-7"h7bHn-l 


- ( 5 - 


y^'~j\,) - 9 H 


- b y K C 3 , 4 


- b ] >f y H - ;P - 3 - y 




. h^yxPttft: 


D - h y 7° h 7 


ry;'<^7Px>^x7l^it3j:t/-^ y;**" 


y - 5 - 


t!? 71/ ;}<■ ^ ■9" /L- T b H 



mpi3o - i3i°c. is xx/^mwe 4 . e-feteB^BttTb^yxMttfrmp 

1 9 6 "C Sr # o 

'pmi^e 5 

1, 2, 3, 4-Th7bKP-l- (4-hy7;l^:tP^h^v-7x-;|^) - 
9 H - b y F C 3 , 4 - b 3 >f y F - - 3 - ;» y ^ x ;tx , X fe J: i>" N 

7 -fe 5 F U T F 7 T y X t X X f /l- *3 J; tM - F U 7 /t- :t n ^ F y a:, y X 

yxmiti^imtz . 

i-XMttft: : afe^^m p 8 8 °C 

F 7 yxMttfr : afefefBm p 1 5 2 



^m#6 6 

1, 2, 3, 4-fb7bFP-l- (5-.X^;l^-2-^x-;t^) - 9H-b° 
i^XMttft:ifi^i;-fb-^l)iH NMR (CDCI3) S (ppm) : 8. 4 (br 



s,lH,NH-^yK-/l');7.7-6.6( 


m 


. 6 H 




H^#;K ) ; 5 . 5 


(brs,lH,H-l);3.9(dd,lH 




H - 3 


) 


; 3 . 8 5 ( s , 3 


H.COaCHs) ;3. 3-2. 9(m, 2H, 


H 


- 4 ) 




2 . 5 ( s , 3 H , 


C Hg ) 










b 7 y ^Mttft : efeSfem p 1 9 4 X: 










ttira*6 7i3j;l>'68 










(IS, 3R) 1, 2, 3, 4--rh5bh'n- 


1 


- ( 3 




4 -^^i^yi^'^t^ 


i^y X. - /I) - 9H-eUKC3, 4-b]-<y 


K 


- 


3 


- y m J< i- 


, J: V 










(IR, 3R) 1, 2, 3, 4-7"b5bb'n- 


1 


- ( 3 




4 -;<f-V>'i'':t^ 


i^y - 9H-hrUKC3, 4-b]-<yh' 


- 


3 




0°Ct<^fflSiX!t**i''i!'nn;><^y (700 


m 


1 ) + 


D 





^;I.XXt^^ (/Ktf^cOMje^ffiS^SWNaHCOs^Kf^MT-JiaL, CU.C 1 
2T'aai-ri.^tlcJ:0t#^^) (25. 7g)fcJ:ti'U'<n^-;l/(19. 4g 
) W«ff^«tby7;^^ng^ig ( 18. 1ml ) S-STL, mWii: 

^ * , 5 um^zM^mm^: > ^ ^ :^ f y ( 5 0 0 m 1 ) t- # k t /-^ , # « Jf 

P H *i 45 tt t i S ^ t' N a H C O 3 to M ft tK Jffi . ^ <50 « 7jc ( 3 X 5 0 0 m 1 

) Tm'»i . NagSOiT'iEMS-frj^Co ^msi^ 5 0 0 m I c7)^mtX'mEr 



(38) #^9-5 081 1 3 

^^h^X . &-&m^tLXfpmi^67<D{lS, 3R)Mttfr(ll. 4g) 

m p 1 8 8 °C 

[a]p20- =+32. 4° (c = l. 03. CHCI3) 

31ti^Xiltt#:S--t^rL3tO?K & 1 0 Om 1 fCjS^-^ii:. ^ yrntVkx- 
t;1- ( 2 0 0 ml ) ^Mlfz. i^mtl t . fpmWe 8cr) { I R , 3R) Mttft 
A^efelSfrfti: LT^Sa^l:t!t(17.4g), 
m p 1 5 4 - 1 5 5 °C 

[a],,^"' =+24. 4° (c = l. 03, CHCI3) 
6 9 

(IR, 3R) 1, 2. 3. 4-xh7bh'n-l- (3, 4-;<-fl-'y>-':t^ 
7 X - ) - 9 H - b° y F C 3 , 4 - h } ^ > V ~ /l - 3 - /]^ > M ^ j- fi' 

fpmi^e 7 (5. og) Sr^^'y-;^ (150ml ) tig^L/;, 

^M^METT'^it. Sffi^ N a H c 03<?)MW7Kii?gTS»e^k t . v-'^n 

vh^'-77^-tcj:>)i-'^nn^^y/j<^y-;l^ (9 9/1 ) T-?§tiiS-ii:Tff 
»L. *ra*68^0*JE^fy7°;^tfflSt-|.SII'f[:■^ft(2. 3g) 

^^fre? (25g) ^60°CT'36B#^{-i5fc^)lNiSK(78. 5ml) 

is J; y 7K (4 0 0 ml ) T- JD i!t L ?t „ i6 c?) iiS- ^ fe . S fe H * ft 

yrob";^x-T;l' (3x200ml ) TmWL. KKSl^T. SfeElfrfttL 
T^MIt^fti^i^KJS ( 2 0 g ) 

mp (4j-jB) 209-212 °C 



5 OVT 7 2mmiZhfz D 1 { 6 . 8ml ) fcJ:l>'7K(15ml) tfTjD 

coum^ ( 1 . 7 s) ^ntz. 

(R) -N" - (3, 4-;^^i^ys^':t^>-7x^;i^;»;i^^'~;P) h u r h y r 
y ^ )VJiX7- )V 

CCtJ^fflStl/iiETKCHjC I2 ( 1 50ml ) t^iD - V ^) T V y r > )V 
XXr;kJeSiS(10. 2 (^mmm\zV^) x.^)],T ( I 2 . 3ml )Sr 

T t „ f# i i fz m m (c H * t n - ;L t ^ ^' n ij H ( 8 . 1 6 g ) f ^ S 
«T'?iSTt. 2 BtPsIJi^ L/C , iB^ffi^*. 0. SNlgffi. 

N a H C 03i?)iaW7K?f *3 J: y^Bt/7K t'Si^Wt:iS?f t ;t „ NagSOit'^ 
S j; V « J± T T" ?g ^ « ^ ^ t , JD Si n A, >■ *^ ^> )» # L T t# ^> /c ?ft 
^^^l!I*^ii>a-feia#:it43ttT#^^l:^t)(14. 7g) 
m p 1 2 3 - 1 2 4 r 

CaDc^"' =-84. 4° (c = l. 04, CHCI3) 
^^^7 1 

(R) -N-^ - (3. 4-;'<^ky>^':t^i^7x-;k^:t;»7l>-^'-7l>-) b'JTh 

i/;<bdfi^X^>' (280ml ) tfit^jremTO (14g) t/Lawesson " s 

1*^(9. 28g)«ig^?g^iifft=3:*i^.N2T60°C-Cl 6 Wf ^ l» t . 

HC 03i?)MW*^?g*3 J:y^*t'jii^Wt:^?f t. N a 2 S O^T'^^S -lirfc o « 



^tl-^ni^L, ?^9;<^y-;^-ca?tLT, SS^I:-^ft(9. 74g) S:# 
mpl29-130°C 

CaDc^"* =-186. 8° (C=l. 14, CHCI3) 
^^y^7 2 



(4 0) #^9-5 081 1 3 

(IR, 3R) 1, 2, 3, 4-fb7bFP-l- (3, 4 - ^ j- U y i^' :t ^ 
jyy - 9H-t:ryFC3. 4 - h } ^ y V - 3 - :^ ;Vt:ymj< i-jV 

MyKi^' n a ;< 9 y (200ml ) (13 + ^*71 (9g) i3J:U3'^it;<i~!i' 

( 1 0 m 1 ) </)mm^:^i)^ ^umt^j: /}'^ o r a a- V # ffl ^ T -c- Jd * ji L „ 2 

3. 1 Ig) ^^^y-;!- (250ml ) tjgjSL, ig?S*-78°Ct?^9L!t 
„ i):UT'NaBH4 (0. 99g) ^i^^L-fojDX. i^E-^?St^?a^TlB$raJi 

fft^C„ ^JE^T-trby ( 1 0ml ) ay&UXiW^^^. i§«^aETT'^*t 

fc„ fg^^i^M^f*. m.^'M^\z y) V )V =r }V / u y (nm. 

?i ^ ffi i» L r ® ^ * ^ ft . i-" X X - f ^^ / ^ >■ ^ y s IS a ^li L 

1 5 g ) , 
7 3 

(IR, 3R) 1. 2, 3, 4--rh7bh'n-2-:ypnT->r^;l^- (3, 4 
- L- > -V > 7x-;l>-) - 9H-t:ryh'C3, 4-b]-<yK-;l/-3- 
^ ;^ y B ^ ;^ 



*7j<CHCl3 (200ml )4'4'^#:72 (9. 7g)ioj:t/NaHC03( 

2 . 7 9 g ) <rim^mm\z^ Qxi-x: 9 unr-ti-jv^^ y f ( s . 3 m i ) 

&}gTL;t. ft^>tl^!?i-^«^|BlSJKT-l^^«ffL. CHC I3 ( 1 0 Om 1 
) Tmmitl. i^^V-^r* (100ml ) , -eof^NaHC03O|gft*?§?gSrfi 

tT. i^llfell#:fti:tTSIi^l:-^ii(9. 95g) 
m p 2 3 3 °C 

CaDt^"' =-125. 4' (c = l. 17. CHCI3) 



(4 1) #^9-5 081 1 3 

^unr'ti-;\^^uVV (4ml) & N2TO°C-C*l?i<CH2Cl2(200m 
1 ) **ra*72 (16. Ig) *3j;t^hyx^;l.T5y (7ml ) comMizm 

rifz. mm^: o°ct-3 o ^mmnt. ^comc H^cigCBoomi) -z-%m 

Lfc. ?§iS§:7K (200ml) . NaHCOgCOiaSJ^Kv^S (300ml ) ti X 

x/^tk (4 0 0ml ) rm^Lti, N a o iT^mmx/msTTm^ikiz . 
%^iifzmi^mi:^-^>p (300ml ) -cm'^i-z . mm^mi^mt ixmm 

^t-^^ (18. 3 s) ^ntz. 
4^ Tarn 7 4 

1, 2, 3, 4-Tb7bKn-6-^^;P-l- (3, 4 - j( j- U ^ 
7x-;P) -9H-UyKC3, 4-b]>fyF-;I/-3-;»;l/^ya;<-f;l^. 

sa^b-^iKiitoi^xfc J; t^- h 7 yxMttftcfi , tram 1 t-ie«§ 

>'XMttft:|ffellfrllmp85°C 



4j^#:7 5feJ:t>'7 6 



( ] 


L R , 3 R ) 


1 , 


2 . 3 . 4 - r- 


F 7 t K n - 


1 - [ 7 - 


- ( 4 - 


j< ^ fl- 


3 , 


4 ■ 


■ h K n - 


2 H 


- ^ y Y c 1 , 


4 J ^ -9- 


-Jl ) ] ■ 


- 9 H - 


b ij F- 


C 3 . 


4 ■ 


■ b ] ^ >- F 


-JV 


- 3 - ;i5f ;}^" y 




^Mtt* , 








( ] 


L S , 3 R ) 


1 , 


2 , 3 , 4 - X 


h 5 b H n - 


1 - C 7 • 


■ ( 4 - 


;>< -f ;P 


- 3 , 


4 


- i^' b F n - 


2 H 


- ^ y y C 1 , 


4 ] :t ^ -9- i^' 


-;^) ] - 


9 H - 


bf U 


C 3 . 


4 


- b ] >- F 




- 3 - :^ ji:r^ y 


S ;^ t A , b 


y y X M tt 







UrhyTyj(i~)l':r.Xr-)l-iiXV^4 - j( i~ Jl- - 3, 4 - i-'bh'n - 2H - O 



VCl, 4]^^-9-i/y-7-^;P;if='f-t;I^TbK>!)»^>ti}^tT, 41^*75 
ffl^^^L^iltfCi/^MttfriH NMR (CDCI3) 5 (ppm) : 7. 6 



7. 1 (m, 5H) ;6. 9-6. 6(m, 3H) ;5. 15(brs, IH) 
;4. 3(t, 2H) ;4(dd, IH) ;3. 8(s, 3H) ;3. 3(t, 
2H) ;3. 3-2. 95(m, 2H) ;2. 9(s, 3H) :1. 6(brs 

) . i5 x-(/f^rsi^7 6 . efeteB^BtLTh^yxMttfrmpi 19 - 121 

^mi¥7 7 

1, 2, 3, 4-Tf7bFP-l- C5 - (N-^ys;;^-fy^•y-;l^)] - 
9H-bfUFC3.4-b]>fyK-;l--3-;<f;l^^yig7Cf-;U. (IR, 3R 

) J: IN- ( 1 S . 3 R ) M (4i ^ -6- 

yr^7ry;'<-?-7^x;?.T;^fcJ:l:/N-ALyi;;^>fy^'yy- 5 - ji- :;r. ^ ^ jv 



4i^fr7 8 a it/ 7 9 

(IR, 3R) 1, 2, 3, 4-7"h7bHn-l- (4-;»;P-;J^'.Xh^>-'7j: 
- 9H-eUK[3, 4-b]>fyh'-;P-3-;»;P;l<yiS;^^/l-, i^x 
Mtt#:,feJ:y(lS, 3R) 1, 2, 3, 4-xh7bKo-l- (4-;»;I/ 
:?< h ^ y 3: - 9H-byKC3, 4-b]-fyF-y^--3-;»/P4<y 

Urh7ry;<^;l'X^T;l^*5j:t/4 - *;P5;P^A#K^^7l^>6^Jitii^tT. 
^'TBrnTS, efei^Si: tT>->?.Ptt*mp 1 5 7 - 1 6 0°C. fcitXtfralft? 
9. }iiJK-aSSfBi:LTh7yxMtt#:mp 1 24 - 1 2 6'C^t#^:, 
4>^fr8 0 

(IR, 3R) 1, 2, 3, 4 f-h7fcHn-2 - C2 - (^y^^'/L-^^^-X^ 
41' - /l^ ) - R - 7° n U ;lx ] - l - ( 3 , 4 - ;>! f- y i^' :t ^ ^ 7 x - /P- ) - 9 
H - b° U K C 3 , 4 - b ] y K - ;U - 3 - ;» 4< y It ^ ^ 71^ 

*7j<>''^noj<^'y ( 1 Omi ) - (<yi^';P:t^v-;i';i^#"-;i^) - d - 
r P y y S n y F ( 0 . 6 4 g , 2 . 4 mmol ) J§ ^ - 1 0 °c t- i^' ^ P n ;^ 



:5'y(15ml)4i*rafr54 (0. 7g. 2 mmol ) fcj:t/hUx~?-/l.rSy ( 

0 . 3 3ml, 2 . 4 mmol ) comnrnmizMT I fz . s-^jg&-io°cr2^ra 

mnhXi}-!^ . ^tl^ =J 9 uu y( 9 y (50ml ) t , IS ( 1 N ) , 7j< 

, N a H C O 3 to M ft ?S , ft N a C Ug -M T' «fe # L , N a 2 S O 4 f - $g S $ it 

XWkUit^lk (0. 75g)mp268-270°C^#^^, 
^^#^8 1 

(IR, 3R) 1, 2, 3, 4-7"h7bHn-2 - C2 - { Ky =J )V :^ ^ A 
)VTf.-}V) - S-7°nU;P] -1- (3, A - y 'J if ^ y 3: -}]/ ) - 9 

H-tfUh' C3, 4 - b] ^ yY-JV - 3 - 
*7Ki>'^'oD;^^> ( 1 0ml ) tfN - ('<.yi^";i/:t^i^;^';t-Jt^"-;P) - l - 

7° P y >- M ^ D 'J F ( 0 . 8 6 g , 3 . 2 mmol ) £50 ^ - 1 0 °C T' i^" o a 
^'y(20ml)ttitti^#;54 (0. 91g, 2. 6 mmol ) i3j;t/bUxf-;^T 
Sy(0. 44ml. 3. 2 mmol ) £7)Mff?iMt?iTL^^„ ig-^M^-l 0°C-C 
2Wf^J|fftT3&^^>, ^tL^i^-^'nn^^y (60ml ) T'#1?L, ^18 ( IN 

) * . N a H C O 3 CO ft ?i ?i , M ft N a C 1 i^j vtt T ?it L , N a 2 S O 4 -Cfg 

^m^Bt Lxw^mit^m ( o . s g ) mp i i 5 - i 2 o°c&#/;„ 

^Talfr 8 2 

(IR, 3R) 1, 2, 3, 4-T-b7bHn-2 - (2-^nn7°nh°;t-;I/ 
) -1- (3, A - Aj-yyi^if^iyy 3.-)V) - 9H-UyHC3, 4-b] 
-f y K - - 3 - ;» ;P y K ^ 

te7jc>''i5'nD;rf^?y(l5mi)tti(s) - (-) - 2 - 9 u r u \^ ^ yW. 

(87// 1 , 1 mmo 1 ) (7) tc >- :7 u ^ > ;L ;^ ,;t- i^' S F ( 0 . 2 3 g , 

1 . 1 mmol ) £ Jp ;t o f rem 5 4 ( 0 . 3 5 g . 1 mmol ) JD ^ , jj't ^ 

rtm^m-^yx-mM^^ . as^^fts 7 7 ^ h ^-^ 7 ^ J: 

0 h;kxy/BKx^;1.9 5/5T'j§ffiS-frT»Stf^« J?:v^Tft^>tL^v:ifi«-ft 



(44) #^9-5 081 1 3 

^m^:^~f-)V'/^^^yi3-^^^^\:L . mm^m^k Lxmmit^m ( o . 3 

1 g ) m p 1 2 5 - 1 2 7 °C S: # 7t , 
^J^ft 8 3 

(IR, 3R) 1, 2, 3, 4-T-b^bKn-2 - (2-^pn7°nb°jj--;l^ 

) -1- (3, 4-;'<-flxy>?:t^>-7x:i;t^) - 9H-b°iJFC3, 4-b] 



iE7|ci/'^'nn^^y(30ml)tl3(S) - ( + ) ^-^nnrne^yffi 

( 1 9 1 1 , 2 . 2 mmol ) CO |§ ?S t V n ^ ^ V ;l/ t!? ;l/ ,11' i^' S K ( 0 . 4 
5 g , 2 . 2 mmol ) ^ JP X <. T 4^ PbI* 5 4 ( 0 . 7 g . 2 mmol ) & 311 i. , 

p*L, ^M^*^Tt••^^$^i:. fflSiiSft 7 5 a ^' n v b 5 7 ^ - 
. 74g)mpl26- 128°CSr#/v:„ 



( 1 R , 3 R ) 


1 , 2 


, 3 




4 - X h 7 b h' n - 1 


- ( 3 , 4 - i^' ^ > i-' A Tj- ^ 


iyy X.-JV) - 


9 H - 


h° y 


F 


C 3 , 4 - b ] ^ y K 


- ;P - 3 - y K f- 






( 1 


s 


, 3 R ) 1 , 2 , 3 , 


4-7"b7bb-n-l- (3 


, A - iy K y iJ 








- /L ) - 9 H - b° U h' 


C 3 , A - h '} ^ y Y-IV - 


3 - * 4-;' y IS 




. b 


y 







^) r Y y r y :^ i- )V X y- )V a i.X/ 3 , A - 'J Ky ly )V it ^ <y XT )V f ]^ 
ii-lo&,%LX. ^^WSA. i^^^^^bLX =y xm'\tWi\ NMR (CDC 
l3)'3-(PPm) :7. 5 6. 95(m, 15H) ;6. 85(s, IH) 
;6. 75(s, 2H) ;5. 1 (s, 2H) ;5(brs, IH) ;4. 95 
(d, 2H) ;3. 85 (dd, IH) ;3. 7(s, 3H) ;3. 2-2. 8 
(m, 2H) ;2. 3(brs, lH),ioj:t/t^3^fi^85,?i«€-^ilfcL-C 
h7y;^MttfriH NMR(CDCl3) (ppm) : 7. 6-7 (m, 15 



(4 5) #^9-5 081 1 3 

H) ;6. 9-6. 7(m, 3H) ;5. 2(brs, IH) ;5. l(s, 2 
H) ;5(s, 2H) ;3. 8(t, IH) ;3. 65(s, 3H) ;3. 3- 
3(m, 2H) ;2. 25(brs, lH)Srf#yi, 

» r^m 8 6 

(6R, 12aR)2, 3, 6, 7, 12, l2a-^^1^bFP-6 - (3. 
4->-'^y>?;l^:t^>-7x-;l>') -2-.X-j^;t^-t::'7>^yC2', 1' :6, 1 
] b° U K C 3 , 4 - b ] ^ y H - - 1 , 4 - =J :t > 

SS-ieCC. C«]d^"' =+11. 7° (c = l. 23,CHCl3)^# 

, 

»r.m8 7 

1, 2, 3, 4-Tb7bFP-l- C5 - (2-.><f-;l^>fV>f>'FU-;l^)] 

- 9H-eyK C3, 4 - b] yy-ji- - 3 - a )VTf^ym.:>^ )V . (ir, 3 

R)feJ:t/(lS. 3 R ) 

+ TbI * 5 4 *j J; t/- 5 5 -5 ^ > T le tt $ il /-c C7) t |sl tt ^ j; D , ffl t D - h 
^) r Y y r y i- )V :i^XT - ^ )V ^ V A y Y ^) y - 5 - 

m 1 

>-X-2, 3, 6, 7, 12. 12a-^jf-^bHn-2-^^;k-6 - (3, 
A - Ai'\yyi^:^^i^y 3.-)V) - \:=y 'J J i2' , 1' :6, iPlfUFCS 
, A - h') A y - 1 , A - i^-:^y 

a) il^KCHC I3 (40ml ) ri^xip^^i (2g) Ssit/NaHCOg (0. 
6 g ) SO f* ff f§ f« 0 °C T- ^' o o r -b ^ ;^ ^ o y F ( 1 . 1ml ) ^ ?S T L it „ 
# ?ft^ j« ^ |5l fflJK -C' m IS Jt L , C H C 1 3 L „ T- 7j< (2 

0ml ) . ^«f^NaHC03i^iaft5ifg*«fft^:>6i^>jg^faiCfgTtfc„ * 

«Ji&4"ft(:^r^ *i5tt. N a^s o^T'^M^it^Co MET-C-i§SEc?)^^« 
. X - I , 2, 3, 4-Th7bFP-2-jynpr-b-f-y^--l- (3, 



4 - ?ii-]yy'J:t^>'y x-Jl) 



(46) 

9 H - U y F C 3 , 4 



#^9-5 08 1 1 3 
- b 3 >f y F - - 3 



1 5 - 2 18°C) , »:cOlS-CMt«M-ti:-f(cfflV^!t, 

b) MeOH (20ml ) ^ ^ a n T i~ )V ^ m # (0. 34g) tOjfffSS 
?gtCS«^ST';^^;Wr5ycO?f?S(EtOH4i33%) (0. 37ml)5:jD 

f#^>tl!tii^M^ N2T5 0°C-C' 1 4 l^HSDSiL/i , ^ffi^JiJITr^SL 
, ajS&CHjC I2 (50ml ) t?t»L!t, * (3X30ml ) . Naj 

H 2 C 1 2 / M e O H ( 9 9 / 1 ) T- ?§ ffi $ Tit » t , M e O H /j^ Ji> S IS b^b -ft S 
-fr-C, &^^^b iXmm^t^'^ { 0 . I9g)mp253-255°C&#/C. 
C j^HigNgO^tM-r^ ij-^ : 
Its: ft : C 67.86 ; H4.92 ; N 10.79 
HiPJlfi : C 67.53 ; H4.99 ; NIO.62% 

m 2 

v-X-2, 3, 6, 7, 12, 12a-^^-^h]iVl-2-yi'fV-10-y}V 

- (4-;'<h^v7x-/P) -b°7>>VC2', 1' :6, iDbTUK 
[3, 4-b]>fyK-;P'-l, 4-y-":t>' 

y ^BfeH^H-fLfit:. efefee^Bt t -CSIi-fb^lim p i s 2°C£ff 

C 26 H 2e F N 3 O3 ( 0 . 1 H 2O ) I. ^^ff : 

tf-S:ffl : C 68.67 ; H6.04 ; N9.61 
■. C 68.38 ; H6.11 ; N9.53% 

h y yx - 2 , 3. 6, 7, 12. 12a-^Jr^fbKP-2 ,X^;P-6- 

(3, 4 - J< i-h- y 'J :^ ^ >- y 3^ ) - V J 12' , 1 ' :6, iPtfU 
K C 3 , 4 - b ] y K - ;P - 1 , 4 - ;t y 
^^;l^r5>*5j;t^4'P^*2*^^>tHI&t-|.ii:Jil^'l-{i|SI««7)2XSaftHT'. h 



(4 7) #^9-5 081 1 3 

C22Hi9N304fcMt-|.:a-# : 

mnm ■. cei.se H4.92 ; n 10.79 

^SJft : C 67.98; H4.98; NIO.73% 
W4 

;/X-2, 3, 6, 7, 12, 12a-A.jS^-9-bHP-6 - (3, A - y<^Vy 
'J-^^jyy - 'J y i2' , I ' :6. l]b°UKC3.4-b]>f 

y K - /I, - 1 , 4 - >• > 

/^Bi^a-fbSt. afi*Sai:LTSffl{l:-^ftmp 283 - 285t:^# 

C2,Hi7N304tM-ri>:«-# : 
tf-Sfil : C67.19 : H4.56 ; Nil. 19 
Hilffi : C 67.04 ; H4.49 ; Nil. 10% 

m 5 

3, 6, 7, 12, 12 a. - ^jr-tbHn-10-7/I/^P-6 - ( 
4-^h^>-7x-;l.) - 2- (2, 2, 2-hy7;P':tPX-?-/W) -b°7>^y 
C 2 ' , 1 ' : 6 , 1 ] b y H C 3 , 4 - b ] y H - - 1 , 4 - i^' :t >- 

2, 2, 2-hy7;Pjj-px^;PTS>-i3j:t/tti^#:5 2 3&^^,ffil&-fl.;i:i':J, 
^^Mi H )» c?) 2 I @ M # T . X y - ;p / i-' y 7° n b ;p X - X S *S S -ft S 

t:. afefeafcUTes^i:-^ftmpi9o°c&f#f^„ 



C 23H19 F^NjOsKM-r .^ii-^f : 
ltS:fI : C 59.87 ; H4.15 ; N9.11 
^iJfl : C 59.81 ; H4.18 ; N9.21% 

me 

i^X - 2 , 3, 6, 7, 12, 12a-A,ji^-ifbKP-10-7;l-;tn-2-;-( 



f-yl'-G - (3, A - y^j-yyi^-^^i^y 3^-)V) -b7v'yC2' , 1' :6 



(48) #^9-5 081 1 3 

, 1 3 b° y F C 3 , 4 - b ] >f >• F - - 1 , 4 - 'J t > 

C 2 2 H 1 8 F N 3 O 4 M -r 1. : 
Its: ft : C 64.86 ; H4.45 ; N 10.31 
Haifit : C 64.66 ; H4.60 ; NIO.21% 

mi 

(6R, 12aS) - 2, 3. 6. 7. 12. l2a-A.j^1^b^'^-2-^f^ 

;l^-6 - (3, 4 - j< f- jy y yf ^ y y: - y =J y i 2 ' , 1 ' :6. 

1 3 b° ij K C 3 , 4 - b ] -< y F - - 1 , 4 - t > 

8 7 - 2 8 9 °C # . 

C22Hi9N3O4(0. 2 5b;t'Xy)tP4-rS^^#: 
tf-S:fi| : C69.16 ; H5.13 ; N10.19 
Hilffi: C 69.09: H5.14; NIO.19% 

CaDc^"' =-293. 4° (c = l. 28, CHCI3) 

(6S, 12aR) - 2, 3, 6. 7, 12, 12a-A.drHfhFn-2 .Xf- 

)l - 6 - ( 3 , 4 - ^ ^ b > > ^ > 7 - ;l ) - b° 7 / [ 2 ' ■ 1 ' : 6 , 

1 3 b y F C 3 , 4 - b ] y F - ;P - 1 . 4 - =J ^ y 

h)U:^yi)-i^nm^it1kl,Z. SfeSat LT^S^t^ftm p 2 8 7°C*#fc. 
CzaHigNgOj (0. 3 F;kxy) ^zmtl-^^: 
itfifl : C 69.41 ; H 5. 17 ; N 10.08 
Hilffi : C 69. 56 ; H 5.24 ; N 10.08% 

CaDc^"' =+297. 9° (c = l. 21, CHCI3) 

m9_ 



(4 9) #^9-5 081 1 3 

i^X - 2 , 3, 6, 7, 12, 12a-A.jr-<fbFP-2 - C2 - (2-b°y>>' 



)V) jH-jV} - 6- (3, 4-;<-?-Vy>-':t^>-7x-;l^) -h°^>-'yC2' . 

1 ' : 6 . 1 ] y K C 3 . 4 - b ] ^ y F - - 1 , 4 - :^ y 

2 - (2 - t y /^ ) X ^ ;p T s y i i>' Pam 1 aj ^ ^ I. ; i: lit ^M± ^ 

-^^mp2 18 - 222t;^#/i, 
C 28 H 24 N4 O^tM-r S :JMf : 

: C 69.99 ; H 5.03 ; N 11.66 
Haiffi: C 69.92: H5.16; Nil. 48% 

m 1 0 

;^X-2, 3, 6, 7, 12, 12a-A.=^-9-bh'n-2 - ( 2 - f U =J Jl- :^ j- 

fU) - 6- (3, 4-;^^lxy>^":t^>-7x-;|/) -b°7i^'yC2' , 1' :6 

, 1 ] b U F C 3 , 4 - b ] >f y H ~ ;k - 1 , 4 - :t y 

2 8 5 - 2 8 6 °C Sr f# 3t » 

C27H22N404 (0. 4H2O) l,zm-t I -Hi-^ : 
ff-fifi : C 68.46 ; H4.85 ; Nil. 83 
Hiiffi : C 68.58 ; H4.88 ; Nil. 90% 
1 1 

3, 6, 7, 12, 12a-A.=^-)fbKn-2 - (3-b°yS^'/P;><^ 
- 6- (3, 4 - :^ i-U y i^y :sL -fU) - 'J y (.2 ' , 1' :6 

. 1 ] b y F C 3 , 4 - b ] >f y F - /I^ - 1 ■ 4 - S^' :t y 

3 - b y -f /i- r 5 y i t^' 4^ Tarn 1 ^5 tij .?i -r § i t H ^-f- (i i5i ai SO 2 1 

gSfl^T. C H2C 1 2/M e O H*-/^BfeJI.€at . ^ y -AfeMJI, t LTSS 
^t;-^ftmp292 - 2 9 3°Ci% fz . 
C 27 H 22 N4 04tCM-f-^ ii-lf : 
tf-t:fl : C 69.52 ; H4.75 ; N12.01 



(50) #^9-5 081 1 3 

Hill ft : C 69.27 ; H4.74 ; N 11.37% 

i^X - 2 , 3, 6. 7. 12. 12a-A.jf-9-bHP-2 - (4-b°U>>';l^j<f- 

) - 6 - ( 3 , 4 - ^ f- P >' ^ 7 x ^ ) - b° 7 y C 2 ' . l ' : 6 
, 1 J b° ij F C 3 , A - h } A y Y ~ )V - I , A - 'J ^ > 

nn^x'. Me ont-^nm^iuk^z^ '^n^m^t Lxnuit-^mmp 273 
- 2 1 A'c^ntz . 

C2VH22N4O4 ( 1 . 8H2O) l,zm~f^^^ : 
H-©€ : C 65.00 ; H 5. 17 ; N 11.23 
H ill fi : C 65.11 ; H 4.85 ; N 11.07% 
1 3 

'yX - 2 , 3, 6, 7, 12, 12a-A..jS^tfbFo-2-x^;l^-6 - (3, 

4-;'<f-Vy>-':t^>'7x-;P-) - e7>-'yC2', 1' :6, l]eyKC3 
, 4-b]-^yK-;P-l, 4-i^':ty 

9 J -)V-b-h^^^\tmz. afeife^fctttlliiL-&amp272 - 274 
%fz . 

C 23 H 21 N3 OitMt-^ ij-ff : 
tf-t:ffi : C 68.47 ; H 5.25 ; N 10.42 
Hilffl : C 68.52 ; H5.35 ; NIO.53% 
m 1 4 

S^.X-2, 3. 6. 7. 12. 12a-A..^-tfbHP-2 - (2. 2. 2-by 

7 ^ o X -f ;k ) - 6 - ( 3 , 4 - ^ ->' y Tj- > 7 X - ;^ ) - b ^ y / C 2 
' , 1 ' : 6 , 1 ] b U F C 3 , 4 - b ] >f y K - 71/ - 1 , 4 - y 

2, 2, 2 - h y 7;U^nx^;UTS yis 1 >6^^>tfJ^-ri. i tiy^'h 

{±|SI«C7) 2 iS^-f^f . E t O H*^f.Bfe^-ftf*tC. afelSSt LTSM^t-^ft 
mp303T;^^|/i„ 



(5 1) #^9-5 081 1 3 

C 23H18 FgNgOitM-r S^$f : 
tf-Sffl : C 60.40 ; H3.97 ; N9.19 
HSJffl : C 60.43 ; H4.15 ; N9.16% 

m 1 5 

3, 6, 7, 12, 12a-A.jr^fbFP-6 - (3, 4-;'<-fl^>- 
S^' :t ^ 7 X - ) - 2 - 7° P - 7 7 C 2 ' , 1 ' : 6 . 1 ] b° U F C 

3,4-b]>fyF-;i^-i,4->-'7ry 

rnt;l^TSyfcJ:t>'*rBmi*^'?.£ii^-tS;tiy3?h{±|5l«c02lSJif^T. 
^ ^ J - hMm¥Bitm^Z . efe»B^Btt-Cgli-fb^llmp 2 7 0 - 2 7 1 °C 

^ # !t „ 

C24H23N304fcM-r'S^^^ : 
l+Sfi : C 69.05 ; H 5. 55 ; N 10.07 
Haifil : C 69.22 ; H5.50 ; N9.80% 
fflj 1 6 

v-X-2, 3, 6, 7, 12, 12a-A,ji:-i^bKP-2--<y7°oe;I/-6- 

(3, 4-;<^vyv::t^^7x-;i^) - e7i;'yC2' , 1^ :6, i]ey 

K [ 3 , 4 - b ] y K - - 1 , 4 - :t ^ 

^y7°^h°;^TS>'^3J:^>'*^#:l*^^>ti^^t--&ii:l^^^'Ki|B|«^02Iga^ 
T'. ^^y-zP^^^^BfeB^B-fCSt;:. efeteB^Btt-CSII'fl:^llmp248- 2 5 
0 °C ^ ff o 

C 24H23N304tM-r§ ii^ffi^ : 
ff-S:ft : C 69.05 ; H 5. 55 ; N 10.07 
Siaifil : C 68.86 ; H 5.66 ; N 10.21% 

m 1 7 

i^X 2, 3, 6, 7, 12, 12a-^jr-9-bKp-2 i^j^n7°nb°;lx 6 

- (3, A - i-yy i/ a ^ 7 3u =~JV) - \^ y jy y a 2 ' , \ ' :6, l]b° 

U K C 3 , 4 - b ] y K - - 1 , 4 - i^' ;t > 



(52) #^9-5 081 1 3 

fft'. ^ ^ y ~>]^i}^^m^^^\:miz. a-feS^tLTeffi'fi:-^!t^mp29o - 2 

9 2 °C & # /t , 

mnm ■. C69.39 ; HS.IO ; nio.ii 

mmm ■. C69.11 ; H5.2O ; N9.94% 

;/X-2, 3, 6, 7, 12, 12a-A.jS^-9-bHP-2-7'^;l^-6 - (3. 

4-^^l--yi^'jj-^>'7x-;^) -b°7yyC2', l' :6, i]b°!;h'C3 
, 4 - b 3 -f y K - /P- - 1 , 4 - ^' :t y 

^^;^r5y^3J:^/4Ipa*l>i^^>^ii»t-l.i^:ly^'^{ilaI«<7)2xsMf^■r'.^ 
^'y-/p/7]<*-f>siga'fl:f*t=. s-&lgatLTeffl'fi:-&!^mp24i - 243 
°c i%fz. 

C 26 H 25 N3 OitM-r § :JMf : 
tf-S:fi| : C 69.59 ; H5.84 ; N9.74 
nil® : C 69.77 ; H5.82 ; N9.81% 

m 1 9 

h7>'X-2, 3, 6, 7, 12, 12a-^^-9-bFP-2-7'f-;^-6 - ( 
3, 4-^f-l^y>-':t^>'7j:-;l^) - b7>-'yC2' , 1' :6, iDbUF 
C3, 4-b]-<yK-;P-l, 4-i^':ty 

7'^;^T5y^5j:^/4'r^#:2;^^>^itii^t-|.^^:l^]l^'^{il«I^<7)2IgMf^T'. h 
;Pxy*^^,BifS^^ba(c. & ^ b I X MM^t^m m p 2 4 3°C&#^„ 
C 26 H 25 Ng O^fcM-r § : 
tf-Sfit : C 69.59 ; H5.84 ; N9.74 
HSJUB : C 69.80 ; H5.78 ; N9.52% 
fflj 2 0 

>'X-2, 3, 6, 7, 12, 12a->\j{--9-bKP-2-i^j^P7nb;P^^ 
71- - 6- (3, 4-^^I^>-y:t^>-7x-;P) - b7i^'yC2^ , 1^ :6, 



1 ] b y F C 3 , 4 - b ] y - - 1 , 4 - t > 



(53) #^9-5 081 1 3 

^ \i r ^ ^ i- )vr i y a ^x/ fpmi^ 1 h I ^ t &.^\-itmmco 2 

7 - 2 1 8 °C & # !t , 

C 26 H 23 N3 O^tMt- S : 

tf-Sffl : C 69.92 ; H5.40 ; N9.78 
mmW. ■ C 70.02 ; H5.47 ; N9.84% 
fflj 2 1 

3, 6, 7, 12, 12a-^^-tj-bKn-2-i^^n^y^;l^-6 

- (3, A - ?ii-\yy'J:^^i^y j^-JV) -b°7S/yC2', 1^ :6. l]b° 
y H C 3 , 4 - b ] >f y K - - 1 , 4 - y :t >• 

^ ^' p ^ y ^ ;l/ T 5 y i 4^ #: ] >7> ,T, ^l-t I 1 > PI « W 2 I S M 

fZ o 

C 26 H 25 N3 04tM-r § ihff : 
tf-S:€ : C70.41 ; H5.68 ; N9.47 
HiHl : C 70.58 ; H5.63 ; N9.38% 

i^X-2, 3, 6, 7, 12, 12a-A,.js^-tfbb'p-2-i^jynA,.jS^>-;l^-6 

- ( 3 , 4 - ^ ^ U y jy ^ jy y =^ n ) y jy y i 2 ' , 1 ' : 6 , 1 ] b° 

U H C 3 , 4 - b 3 y K - - 1 , 4 - y y 

^;^r 5 y J: ytfra* 1 ^> ffifst- § ; b u?h{±^«;7) 2 igs 

- 2 6 9 °C Sr # . 

C 2 V H 2 7 N 3 O 4 1 M -r f/f : 
its: ft : C 70.88 ; H 5.95 ; N 9.18 
Hilffi : C 70.82 ; H5.89 ; N9.21% 
fflj 2 3 

v-X-2, 3, 6, 7, 12, 12a-A.jr-'fbKP-2-A:yy-;|^-6 - (3 



(54) #^9-5 081 1 3 



3 , 

4 - b ] ^ y K - - 1 . 4 - > > 

^ y ;^ T 5 y J; y 4^ raft 1 j!)- f> ffi ^ -r s ; t ly ?h «± |5) » 2 I g fi T- , 

85 - 2 8 7 X:^%t:. 

C23H23N3O4 ( 1H2O) ^zm-ti^m : 

ItSfl : C 69. 55 ; H 5. 21 ; N 8.69 
Hiiii : C 69.30 ; H5.06 ; N8.48% 

i^X - 2 , 3, 6, 7, 12, 12a-A..jr-<fbHP-2 - (4-7;P:tO^>- 
- 6- (3, 4-.><^V-y>-':t^S^7x-;l^) -b°7>-'yC2' . 1' : 
6 , 1 ] y b' C 3 , 4 - b ] >f y b' - - 1 , 4 - i^' :t > 

4 - 7;^^n<y>;;^TSyfcj;t;tt'rBT#:l>!)^^aj^-tl.cItmi'h{i|5ltti^2 
iSJftf^T'. 7-b h y*^^>S«B^B^l:mt=. afeSSa^Bt tTSS-ft^llm p 2 8 1 

- 2 s 3 t: ^ # „ 

C 28 H 22 F N 3 OjtCM^ I. ^ff : 

ff-fifi : C 69.56 ; H4.59 ; F3.93 ; N8.69 

Hiiffi : C 69.54 ; H4.58 ; F3.82 ; N8.63% 

m2 5 

i^X - 2 , 3, 6, 7, 12, 12a-A.=^-9-bh'n-6 - (4-;'<h^v-7x 

- ) - 2 - - b° 7 y C 2 ' , 1 ' : 6 , 1 ] b° U F C 3 , 4 - b ] 
y H - - 1 , 4 - S^' :t y 

- rnyty-;P*>^.BteHBH€atc. SfefeJI. t LTHM-ft^ftm p 2 5 7 2 6 
C 22 H 21 N3 OatM-f-^ ii-lf : 



(5 5) #^9-5 081 1 3 

ff-S:fjf : C 70.38 ; H5.64 ; Nil. 19 
Haiffl : C 70. 11 ; H 5. 55 ; Nil. 15% 

m2 6 

V y y X - 2 , 3, 6, 7, 12. I 2 a. - ^ ^ ^ ^ Y U - b - { A - ?<• V ^ > 
7 x.=.lV) -2-M-)V-^=7'J/i2' , I ' : 6 , 1 3 t° U F [ 3 , 4 - b 

'] A y Y~iv - I , A - 'J-^y 

^i-)VTiyiii.v^^T^WAi}-i^^%thztn9y\inm<^2iLunwx'.'j 

- 2 2 8 r i ff . 

C22H2iN 3 0 3 tCMt-|>ii-ff : 
tf-t:fl : C 70.38 ; H5.64 ; Nil. 19 
nil ft : C 70.34 ; H5.77 ; Nil. 19% 

'yX - 2 , 3, 6, 7, 12, 12a-A..jf-9-bb'P-2-xf-;t^-6 - (4- 
- e7i;yC2^, l^ :6, l]eUKC3.4-b]-^ 

y H - ;p - 1 , 4 - :^ y 

^'y-;i.*^^.Bfe^^l:f*{c. afeife^fctttiiiiL-&amp245 - 255 

C 23 H 23 N3 OgtMt-^ ij-ff : 
tf-t:ffi : C 70.93 ; H 5.95 ; N 10.79 
nilffl : C 70.74 ; H6.06 ; NIO.87% 
fflj 2 8 

S^X-2, 3, 6. 7, 12, 12a-A..^-9-bHP-6 - {A-^Y^yVx. 
- 2- (2. 2, 2-hy7;l>-7rox^;l^) - b7>^'yC2' . 1' :6 

1 ] b° U K C 3 , 4 - b ] y b' - - 1 , 4 - :t > 
2. 2, 2 - V^}V lV~^u:s^^iVr\yii^V^^^3t-h^%-^h^bm\- 



(56) #^9-5 081 1 3 

timp 2 3 2 Vinfz, 

■. C 62.30 ; H4.55 ; N9.48 
mMM : C 62.08; H4.66; N9.54% 

'>X - 2 . 3, 6, 7, 12, 12a-A.jS^-9-bHP-2-7'^;^-6 - (4- 
- e7>^'yC2^. l' :6. l]b°UKC3,4-b]^ 

y H - - 1 , 4 - >• > 
7'^;P7Sy*3j:y;-4'K*3;!;>A,ai^t-|.^i:iy5'[-{il«I««2I@af'PT-.;< 

C26H27N3O3 (0. 5H2O) izm-t i-^m : 

ItSfi : C 70.40 ; H6.62 ; N9.85 
■■ 070.25 ; H6.6O ; N9.83% 

h y y X - 2 , 3, 6, 7, 12, 12a— \J^^^fb^'P-2-7^^;l^-6 - ( 
4-;^bjr>-7x-;l/) -b°7v/C2', 1' :6, l]brUb'C3,4-b 
] y F - - 1 , 4 - :t y 

7'f■;^Tsy^3j;^;ttIra#:4*^^>ti^^t-l.ii:l':]l^'^{il5I«^o2Igaf^-C'.^ 

^ y-;P*^^,BteB^B^I:mt::. SfefeB^at t T SM-ft-^ll m p 2 1 2 - 2 1 4 °C S 

C ^sHj^NgOstM-r^ : 
ff-S:ft : C71.92 ; H6.52 ; N10.06 

H SUB : C 71.81 ; H 6.55 ; NIO.03% 
m 3 1 

>- X - 2 , 3, 6, 7, 12, 12a->\j{--9-bKP-6 - (4-^h^v-7x 

- 71- ) - 2 - y n y p b° ;p ^ ^ ;p - b 7 i^' y C 2 ^ , i ' : 6 , i ] b U K C 



3, 4-b]^yF-;l^-l, 4-v':t>' 



(57) #^9-5 081 1 3 

^ \i r ^ ^ i- )vr i y a ^x/ fpmi^ 3 h I ^ t &.^\-itmmco 2 

0 - 1 8 5 °C & # , 

CgsHjsNgOsCO. 5H,0)(cr^-f-S:5^tlT: 
ItS^ft : C 70.74 ; H6.17 ; N9.90 
^ ai fit : C 70.91 ; H 6.16 ; N9.80% 

ms 2 

i^X - 2 , 3, 6. 7. 12, 12a-A.jS^-9-bHn-2-<y>>';l^-6 - (4 
- ^ b ^ 7 X - ;l ) b° 7 y C 2 ' , 1 ' : 6 , 1 ] b° U H C 3 , 4 - b ] 

y K - - 1 , 4: - 'J:^ y 

Ky i^jir i ymx/'^mw3 ti- hm^^ I ^ b a^\-itmmc7)2xmmf^X' . 

T-^ihyij-l^Wm^itmiZ. afeiSatLTmS'fl:^!^mp27 5 - 279 'C^ 

C 28 H 25 Ng OgtM-r § :JMf I 

tf-S:fi| : C 74.48 ; H5.58 ; N9.31 
Hilffi : C 74.53 ; H5.60 ; N9.20% 

fflj 3 3 

;^X-2, 3, 6, 7, 12, 12a-A.=^-)fbKn-6 - (3-;^h^>-7x 
- 2- ?<^Jl'-1fy'Jy^2', 1 ' :6, l]bryFC3.4-b]>f 

y K - ;p - 1 , 4 - 'J:^ y 

:>< i- r ^ y }i X m tt^ 5 fj- lii ^, 1 1 a9h li n m<^ 2 xmmi^X' . ^ 
1? y -)\^i3-:^wmikitm^z. e^m^t Lxmmit-^mm p 2 6 7 - 269 -c^ 

C 2 2 H 2 1 N 3 O 3 t M -r § ^i- # : 
itfifl : C 70.38 ; H 5.64 ; N 11. 19 
Hilffi : C 70.32 ; H 5. 59 ; N 11.25% 
fflj 3 4 

v-X-2, 3, 6, 7, 12, 12a-A.jr-'fbKn-6 - (4-xhjr>-7x 



(58) #^9-5 081 1 3 

- 71/ ) - 2 - i-fl - \z' y y (. 2 ' . 1 ' : 6 , 1 ] b° y F C 3 , 4 - b 3 



^ / -fUi}>^W1^^aitmiZ. efefeB^Bt L-CgM-fk-^llm p 2 4 7 - 2 4 8°C& 

C ,,H,,N,0,l,zmi-l^^ : 
mM-W. : C 70.93 ; H 5.95 ; N 10.79 
mmm ■. C 71.23 ; H 5.95 ; N 10.63% 

m3 5 

i^X - 2 . 3, 6, 7, 12, 12a-A.jft^bKn-6 - (4-Xhjri/7x 
- ;P ) - 2 - V- ^ n r p U ^ - b 7 y y C 2 ' , 1 ' : 6 , 1 ] b y F C 
3,4-b3-fyF-;l/-l,4->-':t>- 
i^^ornh";W^^;krsyfcj;l/ttirHm6>6-<^£iJ^-ri.;tm5'Mi|5lScD2 

pl60-162 °C^#/v:o 
C 26 H 27 Ng OstMt-^ ij-ff : 
tf-tlffi : C72.71 ; H6.34 ; N9.78 

: C 72.28 ; H6.39 ; N9.71% 

fflJ 3 6 

3, 6, 7, 12, 12a-^jf-^bHn-6 - (2, 3->^'bHn 
^ y V" C b ] 7 7 y - 5 - >f ) - 2 - ;>< -f - b° 7 y C 2 ' , 1 ' : 6 , 1 
3 b° y F C 3 , 4 - b 3 >f y K - - 1 , 4 - S^' :t >- 

><i-)vr^yiii.xf^^WQt-t>^%th^}Li:X9\-\±nmn2JLun^x'.^ 
^ J ~)Vi}-i^nm^iUki,z^ efesatLTSii'fb^ftmp292 - 294 

C23H2lN303 tM-t§^^lf : 

tf-t:ffi : C 71.30 ; H 5.46 ; N 10.85 
Haifi : C 71. 15 ; H 5. 56 ; N 10.84% 



(59) #^9-5 081 1 3 

m3 7 

jyX - 2 , 3, 6, 7, 12, 12a-A.j^-tfbFP-6 - (2. 3 - 'Jt. V u 
Kyy'ih'] y y y - 5 - ^ )V) - 2 - y ^ o T n b° f - - b° ^ i^' y C 2 ' 

, I ' : 6 , 1 ] h° U K [ 3 , 4 - b ] y K - ;P - 1 , 4 - y ^ y 

Igiif^T'. ^ J -)Vt-(^M^^\Uk\>Z. Sfefe^ t LTgffl^t^^m p 1 6 

5 - 1 6 6 "C & # , 

C 26 H 25 Ng OgtM-r ^ : 

lt»:€ : C 73.05 ; H5.89 ; N9.83 

Hilfi : C 73.08 ; H5.97 ; N9.87% 

fflj 3 8 

jyX - 2 , 3, 6, 7, 12, 12a-A.jr-9-bFP-6 - (3, 4-x^l^>- 
S^' :t ^ 7 X - ;l/ ) - 2 ,>< ;k - 7 y C 2 ' , l ' : 6 , 1 ] b U F C 3 
. 4 - b W y H - ;^ - 1 , 4 - :t y 



T^Yyt>t,^m^iUkl.Z. afe*gftttTSII-ft-^llmp303 - 305 

C 23 H 21 Ng O^tM-r § ihff : 
tf-S:€: C 68.47; H5.25; N10.42 
Hilffi : C 68.35 ; H 5.31 ; N 10.27% 

S^X-2, 3, 6, 7, 12, 12a-A.jr-9-bHP-6 - (3, 4-x^l^>- 

>-':t^v-7x-;i^) -2-s^jyp7nb;i^y^;i^-b7>'yC2', i' :6, 

1 ] b y F C 3 , 4 - b ] y H ~ - 1 . 4 - i^' > 
>'^nrnb;l'y^;^TSyi3J;t^tfirBmi0*^^>a]^t-|.;ha^'MiPI«O 

H-ft^llmp 2 8 8 - 2 9 0 °CS#;t . 
C 26H25N 3 0 4 t=M-r§ : 



(60) #^9-5 081 1 3 

ff-S:fjf : C70.41 ; H5.68 ; N9.47 
Haiffl : C70.15 ; H5.62 ; N9.30% 
m4 0 

jy X - 2 , 3, 6, 7, 12, I 2 a. - ^ ^ ^ \l Y U - 2 - 7' ^ )V - b - (2- 
^nP7x:i;l/) -b°?>;VC2', 1' :6, l]b°yFC3, 4-b3-f>- 
K - ;k - 1 , 4 - :t y 

^ ^ / ~ )v / Tii-h-^ mm ¥B^mi<z . ^^m^nt tTSH-ft^iim p i 4 6°c^# 

?t . 

C24H24C 1 N3O2 (0. 7 5H2O) liZmt : 
tf-ilfl : C 66.20 ; H5.90 ; N9.65 

HfJfi : C66.15 ; H5.95 ; N9.69% 
fflj4 1 

i^X - 2 , 3, 6, 7, 12, 12a-A,ji:-)^bh'P-6 - (4-^nn73:- 
) - 2 - ^ ^ - b° 7 j;' y C 2 ' , l ' : 6 , 1 ] b° U K C 3 ■ 4 - b ] y 

K - /I/ - 1 , 4 - > 
^ ^ r 5 y J: V 41 ft 1 3 ffi ^ t- 1, i t a ^'h «± |il « 2 I S fi f , 

^ ^ y-;^*^^>B]feB^B'f[:mt . efefee^Bt L-cSH-ft^ftm p 2 7 4 °c&#;t „ 

CjiHigC 1 N3O2 (0. 2 5H2O) t3M-tli:5^ff: 
tf-t:ffi : C 65.63 ; H4.85 ; N10.93 
Hilffl : C 65.39 ; H4.84 ; NIO.85% 
fflJ4 2 

i^X - 2 . 3, 6. 7. 12. 12a-A,.^-9-bHP-2-y^/k-6 - (4- 
^pp7x:i;k) -b7yyC2', 1' :6, l]byKC3.4-b]>fy 
H - - 1 ■ A - zyjf y 

y^;l.T5y*5j;t/tfHftl3*^/^til^-tl.itiy^fh{i:l«I«i02lSSf^T', 
X:i?y-;l^/*;&^^.Sfe^-fl:f*t=, afefe^ttTSS€^llmp 1 64 - 1 6 



(6 1) #^9-5 081 1 3 

C 24 H 24 C 1 N3 O 2t=M-r § ^ff : 
tf-Sffl : C 68.32 ; H 5.73 ; C 18.40 ; N 9.96 
: C 68.48 ; H 5.64 ; C 18.37 ; N 9.99% 

m4 3 

X - 2 , 3, 6, 7, 12, 12a-A.-jr-tfbFP-6 - (3, 4-S>j'PP 
y - 2- ^^)V-\^=7'JJi2', 1 ' :6, l]l:fUKC3.4-b 

'] ^ y Y~)V - \ . A - i/-:^y 

^^;kTS>'i3j;y^*ra*15*^t>£iJ^-ri,;i:iy3?h{±|5l«c02lSJ*f^-C, 



°C ^ ft „ 

CjiH^ClaNsOjCO. 5H20)tM-rS*=9f: 
l+Sfi : C 59.39 ; H4.29 ; N9.93 
Haifil : C 59.32 ; H4.16 ; N9.99% 
fflJ4 4 

v-X-2, 3, 6, 7, 12, 12a-A,ji:-i^bKP-2-7'^;I^-6-7j- 
71/ - b° 7 y y C 2 ^ , 1 ' : 6 , 1 ] b° 'J h' C 3 , 4 - b ] y - - 1 , 4 

- y 

T^f-Z^TSySSctt/i/X-l, 2, 3, 4-Tb7bFn-l-7a::i;^-9 
H - b-'JH C3, 4 - b] -i yY-JV - 3 - ;?5?;P;}fyi§j^^;pi*>^,tiJl&t-|.i 

TSffl^b-^tlm p 2 4 3 - 2 4 5 °C S: f# ;^ „ 
C 24 H 25 Ns O 2fcM-r § : 
tf-Sfil : C 74.39 ; H6.50 ; N10.84 

USHI : C 74.54 ; H6.51 ; NIO.86%; 
1 . D.Soerens et al ., J . Org . Chem. 44 , 535-545 { 1979) 

mA5 

iyX - 2 , 3, 6, 7, 12, 1 2 SL - ^ \l Y U - 2 - Ky =J )V - b - y 



-)V - b° 7 y C 2 ' 



6 , 1 ] b° U F C 3 , 4 - b ] >f y K - /l- - 1 



(62) #^9-5 081 1 3 

4 - 'J^y 

Ky'JfUr i yi3 i:X/ i^x - 1 , 2, 3, 4:-ThyhVn-i-yx~j\^- 

9H-tUF C3. 4 - b] A y Y~)V - 3 - ;<?;P;f:>-i!;<f-;P-*»^>tii^-ri.i 

5 -fb ^ m P 1 9 3 - 1 9 5 "C ^ , 

C 27 H 23 N3 O jtM-r S :JMf : 
|f-S:jl : C 76.94 ; H5.50 ; N9.97 
Haiffi : C 77.23 ; H5.54 ; N9.97% 
W4 6 

h7yx-2, 3, 6, 7, 12, 12a-^^^fb KP-2-^y - 6- 
7 X - ;W - b° 7 y C 2 ' , 1 ' : 6 , 1 3 y H C 3 , 4 - b ] y - - 

1 ■ A - 'J-^y 

K.y i; )VT ^ y a i.^ X - I , 2, 3, 4-Th7bKD-l-7x-;^- 
9H-tUF C3, 4 - b] A yY-)V - 3 - ;&;^;i^'>'K^f-;t.>&^^tii^^«.i 

H -([^ m p 2 8 4 °C ^ # , 
C2vH23N 3 0 2 (CMt-|>ii-^ : 
ff-fifi : C 76.94 ; H5.50 ; N9.97 
Hiiffi : C 76.88; H5.45; N9.89% 

S^X-2, 3, 6, 7, 12, 12a-A.jr-)fbKP-2-;'<^;t^-6 - (1, 
2, 3, 4-Th7bFo-6--j-7^;l>') - b7i^'yC2' , 1' :6, 1] 
b° U K C 3 , 4 - b ] -f y F - - 1 ■ A - V^y 

^i-)VTiyiii.if^mwn'h-io^%thztu^v\±nm(^2JLnwi'^z'. 
^ ^ y ii>BlSH^H'ft:f*t . d^^ikt L t SSft^li m p > 2 6 o °c 

C 26 H 25 N3 O 2tM-f-^ ii-lf : 
tf-t:fl : C75.16 ; H6.31 ; N10.52 



(63) #^9-5 081 1 3 

Hill ft : C 74.93 ; H6.43 ; NIO.63% 
m4 8 

i^X - 2 , 3, 6. 7. 12. 12a-A.jf-9-bHP-2--YV7°ob°;P--6- 



(1, 2, 3, 4-f-b7bFo-6--t7^;l/) -b°7S>yC2' , I ' :6 
, 1 ] U U F C 3 , 4 - b ] >f y F - - 1 , A - 'J^y 

^ y TP tf 5 y J3 J; t/tfira* 1 7 aj^-r S i t J':i?M±|5l«i^ 2 IgS 
{-^T. SfeB^alCf^t . m^^mFmh t TSU-fb^if^m p 2 4 4-2 4 6 °C & # 



CjvHjgNsOjCO. 2 5H20)tCM-tl.^''ff: 
tf-t:fl : C 75.06 ; H6.88 ; N9.73 
nil ft : C 75.00 ; H6.83 ; N9.69% 

i^X - 2 , 3, 6, 7, 12, 12a-A.jf-9-bFP-2-i^jyp7°at^;l^^f- 
;l^-6 - (1, 2, 3, 4-fF7bFn-6--j-7f-;l^) - e7>-'yC2^, 
1 ' : 6 , 1 ] e y F [ 3 , 4 - b ] >f y F - ;P - 1 , 4 - :t y 

^' n r n e ;P ^ ^ /^ T 5 y i V 4" Pam 1 7 A, * ^ 1- !> t iil ^'h ii R « 
2ISSfft-, 9 J - )V / y ^^^^B\Uki<z . SfeiSS^t LTSS^L 

m p 1 2 5°Ct:%tz . 
C 28 H 29 Ng O 2 ( 0 . 2 5 H 2 O ) t M I. : 
tf-t:ffi : C 75.73 ; H6.70 ; N9.46 
nilffl : C 75.45 ; H6.86 ; N9.14% 

ms 0 

i/X - 2 , 3. 6. 7, 12, 12a-A.^-9-bFP-2-;'<^/k-6 - (2- 
7 -f ;k ) - h° ^ 7 C 2 ' , 1 ' : 6 , 1 ] b y F C 3 , 4 - b ] -< y F - 

- 1 , 4 :t y 

^^;l.T5y*5j;t/ffH*18*^f>til^-tl.itia^fh{i:l«I«i02lSSf^T', 
i.'^np^^'y/^^'y-;p*^ji,Sfe^B{t^(=,afe*SSttTSIi'fb-^ftmp 

> 2 6 0 °C # „ 



(64) 



#^9-5 08 1 1 3 



C 26 H 21 Ng O 2 ( 0 . 2 5 H 2O ) t I. ^ff : 

tf-Sfi : C 75.08 ; H5.42 ; N10.51 

■. C 75.35 ; H 5.42 ; N 10.49% 

m 5 1 

3, 6, 7, 12, 12a-A.^-9-bHP-2-y^;t^-6 - (2- 
^x-;l.) - t:r7>'yC2', 1 ' :6, l]t^yFC3,4-b]-<>-F~;P- 
- 1 , 4 - :t y 

y ^ ;^ T 5 > j; tJ^' TbI * 2 0 ^> ffi ^ -ri. i t i^J, ^1- (± ^ at c^j 2 X g Ji T- , 
X:^^ y-;L'*^;i,WIS^-fbfItC. fifeM^t t T g ^ -ft ^ ll m p 2 2 6 °C ^ # . 

Its: ft : C 67. 15 ; H 5.89 ; N 10.68 
HiPJlfi : C 67.39 ; H 5.88 ; N 10.77% 

ms 2 

jyX - 2 , 3, 6, 7, 12, 12a-A,ji:-)^bh'P-6 - { 5 - f n ^ - 2 - 
i~X.-}U) - 2- ^^}V-\Z'y-JJi2', 1 ' :6, l]trUb'C3,4-b 

] y K - ;p - 1 , t - > > 
y ^ r 5 y J: V 41 ft 2 4 ffi ^ t- 1, i t a ^'h «± |ii « 2 I s fi f , 

y-;^*^^>B]feB^B'f[:mt. y -Afe»*i: t -CSII^b-^if^m p 2 5 8 °C & 

CigHieB rNsOjSt^M-t^ij-ff : 
tf-S:ffl : C 53.03 ; H3.75 ; N9.76 
HSJIfl : C 53.01 ; H 3.78 ; N9.69% 

jy X - 2 , 3, 6, 7, 12, 12a-^^-<fbKP-6 - (4-yP^-2- 
f - X ) - 2 - y f - ;l/ - h° ^ y y C 2 ' , 1 ' : 6 , 1 ] b° U H [ 3 . 4 - b 

] y K - - 1 , 4 - y :t y 
y^;i.r5y*5j;t^4'P^*2 6*^<?.ffi^-ri.ifcj':]i^'i-{±|ni«i02isjif^ty 



(6 5) #^9-5 081 1 3 

CigHieBrNsOsS (0. 25H2O) {zMth^m : 
tf-Sfi : C 52.48 ; H3.82 ; N9.66 
Hilfi : C 52.46 ; H3.81 ; N9.60% 
fflj 5 4 

3, 6, 7, 12, 12a-A.^-9-bHP-6 - (5-^0^-2- 
^ X - ) - 2 - ^ P 7° P ;k ■>< -j^ ;k - ^ i^' y C 2 ' , 1 ' : 6 , 1 ] h° y 
K C 3 , 4 - b ] ^ y K - ;k - 1 , 4 - 'J :^ > 

1/ ^' n r n h°;i.^ ^;i.T s y 13 i yttiram 2 4 ^> ai«-ri> ; ?Mi: Ri] tit t') 
2igi*ff-c-. y-zi-A^^.B^fticmt . afessftfc l t s h -fi: t^a m p i 

9 0 °C „ 

C22H20B rNsOaStM-ri-^J-tf : 
l+Sfi : C 56.18 ; H4.29 ; N8.93 
■■ C 55.92 ; H4.28 ; N8.74% 

m5 5 

v-X-2, 3, 6, 7, 12, 12a-A,ji:-i^bKP-6 - (5-7'P^-2- 

^x-;^) - 2- ;/:^p^y^;i/-b°7yyC2', i' :6, i]e';h'C3 
, 4 - b 3 y K - - 1 , 4 - :t y 

i/^'p'<y^;^T5yi3j;t/ttirBm24*^^5ai^-r§>Ii:iyi'Ki^«<7)2lS 
^f^-C. x^ y-;^;^j^^>Bfea^a^bmt . afeSSa^B t t TSM^k-^ftm p 2 5 2 °C 

C 23H22 B r N3O2 S : 
ff-S:ft : C 57.03 ; H4.58 ; N8.67 
Siaifit : C 56.87 : H4.66 ; N8.68% 

fflj 5 6 

>'X-2, 3, 6, 7, 12, 12a->\j{--9-bKP-2-y^;l--6 - (5- 
y ^ ;k - 2 - ^ X - ;p ) - b° 7 y C 2 ^ , 1 ^ : 6 , 1 ] tf U ^^ [ 3 , 4 - b 



] y F - 71^ - 1 , 4 - >^ :t y 



(66) #^9-5 081 1 3 

2 °C ^ # , 

C2oHi9N302S{0. 25H20)tM-tSii-ff: 
Its: ft : C 64.93 ; H 5.31 ; N 11.36 
^aifit : C 64.84 ; H 5.28 ; N 10.81% 

ms 7 

i^X - 2 , 3, 6, 7, 12, 1 2 a - ^^-^h Y n - 2 - J< j-fU - 6 - (3- 
X - /I, ) b° 7 >>' y [ 2 ' , 1 ' : 6 , 1 ] b° U H C 3 , 4 - b ] -< y K - 

- 1 . 4 - ^' ;t y 

^^;Pr5yi3j:y^4iPa*2 2*-^,ffi^-ri.ii:iyi'h{±l«l«i^2ISJSf^t'. 
T-bfyA^/^Bfe^'fbfit. afeiSatLTmS'fl:^!^mp290 - 295 'C^ 

C 19 H 17 Ng O 2 S tM-r § ^i-ff : 
tf-S:€ : C 64.94 ; H4.88 ; Nil. 96 
nil®: C64.81; H4.95; Nil. 68% 

m 5 8 

;^X-2, 3, 6, 7, 12, 12a-A.jr-fbKP-2-7'-?-;l^-6 - (3- 
f - X - ) - tr 7 y C 2 ' , 1 ' : 6 , 1 ] b° U H C 3 , 4 - b ] y F - 

- 1 , 4 - i^' :t y 

'fi'fUT^yi5Xv^^mii^2 2^-t^iii%-tizba^iimm(n>2xmmffX'. 

;^^y-;^*^^>BiS^'fbafc. efe^fBfcLTgffi'fb-&llmp236 - 239 ^ 

itfifl : C67.15 ; H5.89 ; N10.68 ; S8.15 
Hilffi: C 67.42; H5.76; N10.57; S8.01% 

m5 9 

v-X-2, 3, 6, 7, 12, 12a-A.jr-'fbKn-2-;'<^;l^-6 - (3- 



(67) #^¥9-5 08113 

7 y ;k ) - y i 2 ' . 1 ' : 6 , 1 3 b° U H C 3 , 4 - b ] y ^^ - 71^ - 

1 , 4 - S^' :t y 

iSJftf^-C. x-r;l-*^^>BteB^B'fb^^t3. Q^^^at L T SM-ft^ll m p 2 5 0 

'C ^ ft ^ , 

C 19 H 17 Ns O3 ( 0 . 5 H2O ) tM-r S : 
tf-Slfil : C 66.27 ; H 5.27 ; N 12.20 
■. C 66.33 ; H 5.48 ; N 12.02% 

me 0 

i^X - 2 . 3, 6, 7, 12, 12a-^jf-9-bKn-2-;'<»/k-6 - (5- 
;< ^ ;k - 2 - 7 y 71/ ) - U 7 y y C 2 ' , 1 ' : 6 , 1 ] U U H C 3 , 4 - b ] 

-f y H - ;i/ - 1 , 4 - :t y 
^^;krs>'i3j;i>4iH#;29*^<i>ai^fl.itJ^:Jl3?h«±|5lttc7)2XgJif'^f\ 
y-;l/*^A>S]efH'f[:f^t, 9 y-Afe^^t LTSH^b-^ftmp 3 0 3°C& 

CgoHigNgOsCO. 2 5H20)t:M-tl.^'-5f: 
Itiiffi : C 67.88 ; H 5. 55 ; N 11.87 
Hiifl : C 67.90 ; H 5. 50 ; N 11.98% 



m 6 1 

>■ X - 2 , 3, 6, 7, 12, 12a-^jf-^bHn-2-^^;k-6 - (4- 
Ai')Vy s.-}V) - U7S^'yC2', 1' :6, l]UyKC3,4-b]-fy 
Y -)V - I , A - jy-:^ y 

><i-)vr^yiii.xf^^W3i-h-t,^%'fh^hU^\inm(0 2j:M^X'. 



CjaHaiNsOaCO. 2 5H20)t:M-tl.i]-ff: 
tf-t:ffi : C72.61 ; H5.95 ; Nil. 55 
Haifi : C 72.73 ; H5.96 ; Nil. 59% 



(68) #^9-5 081 1 3 

me 2 

jyX - 2 , 3, 6, 7, 12, 12a-A.j^-tfbFP-2--fV7°oh°;P-6- 

( 4 - ■>< f - 7 X ) - tr ^ y y C 2 ' . 1 ' : 6 , 1 ] b° U ^ C 3 . 4 - b 

] y K - - 1 , 4 - y > 

C 24 H 25 N3 O 2 ( 0 . 5 H2O ) tM-r S :5i-tf : 
lf-S:« : C 72.70 ; H6.61 ; N10.60 
Haiffi : C 73.06 ; H6.43 ; N9.66% 
P 6 3 

i^T. - 2 , 3, 6. 7, 12, 12a-A.=^-9-bh'n-2-y^;t^-6 - (4- 
;'<-f;I/7j:-;W) -b°7>>VC2', 1' :6, l]UyKC3,4-b3>fy 
K - ;k - 1 , 4 - ^' :t y 

yf-;l.rSyi3j;0^ttira*3 1A-/?>£iJ^-rSitiy3fh(i|5l«£02lSiif^-C, 
^ ^ y-zl^^O^^BSSB^B-ftrnt . efefes^Bi: L-CSM-fb^llm p l 9 4 °C&#;^^ „ 
C 26 H 27 N3 O 2 ( 0 . 5 H2O ) t^M-t I, ^ff : 

tf-t:fi : C73.15 ; H6.87 ; N10.24 
Haifi : C 73.01 ; H 6.84 ; NIO.26% 

fflj 6 4 

X - 2 , 3, 6, 7, 12. 12a-^jf-^bHn-2-y^n7°nh°;l/;<^ 
- 6 - ( 4 - ^ /P- 7 X - ) - 7 y C 2 ' , 1 ' : 6 , 1 ] If U F C 3 
, 4 - b 3 y F - - 1 , 4 - :t y 

P 1 9 4 °C & # i^c „ 

C 26 H 25 N3 O 2 ( 1 . 1 H2O ) t^M-t I. ^tf : 
tf-t:ffi : C71.61 ; H6.54 : N10.02 
Haifi : C71.42 ; H6.07 ; N9.95% 



(69) #^9-5 081 1 3 

me 5 

jyX - 2 , 3, 6, 7, 12, 12a-A.j^-tfbFP-2-.X^;t^-6 - (3- 
yi. ^)Vy - 'J J i 2 ' , 1' :6, l3b°yKC3.4-b]>fy 

Y - )V - I , A - > > 

^ ^ ;p r = y i3 J; 1^- 41 H * 3 3 5()- ffi ^ -r s ; t ly ?h «± |5) » 2 I g fi f , 

C 22 H 21 N3 O ^ : 

lt»:€ : C 73. 52 ; H 5.89 ; N 11.69 
Hiifi : C 73.60 ; H 5.97 ; N 11.66% 

jyX - 2 , 3, 6, 7, 12, 12a-A.jr4fbHP-2-7'^;W-6 - (4- 

Y ^) y iVi^u :A i-)Vy X. -)V) - bf 7 S^' 7 C 2 ' , 1 ' : 6 . 1 ] b° U F C 3 , 
A - h'] A y - I , A - i/-:^y 



'fi~)VT^yiii:i^^mw3 5t)-^(:.d^^-ttLhvi^\-\inm(n2JL'^^f^x'. 
^ y -iv/7iitpt,Mm^^m.i.z. afe^attTSS-fb^iimp i 5 5°c^# 

<, 

C 26H24 F3N3O2 ( 0 . 5 H2O ) : 
tf-S:€ : C 64.65 ; H5.43 ; N9.05 
Hilffi : C 64.78 ; H5.40 ; N9.01% 

S^X-2, 3, 6, 7, 12, I 2 a, - '^^■^t ¥U - 2 - y< i-lV - 6 - (4- 
hU7;l^:tP;<b^>-7x-;l^) - e7>-'yC2'. 1' :6, l]UyFC3 

, 4 - b w y F - - 1 , 4 - ^ y 

xejtf^T. ^ ^ y - )v ii> ^Mm^BiUk\>z . e-feteB^BttTSii^b-^iimpi? 

4 - 1 8 0 °C ^ # „ 

C22H18F3N3O3 (0. 5H2O) \,zm^h-^m : 



(70) #^9-5 081 1 3 

: C 60.27 ; H4.37 ; N9.58 
Haiffl : C 60.24 ; H4.28 ; N9.50% 

me 8 

jy X - 2 , 3, 6, 7, 12, I 2 a - ^ ^ ^ \l Y U - 2 - ?^ ^ )V - b - (4- 
t F P ^ 7 X - ) - b° 7 >>• y [ 2 ' , 1 ' : 6 , 1 3 b° y F C 3 , 4 - b 3 

y F - - 1 , 4 - :t y 

^ ^ 4>BISB^B€St. ^fefee^Bt t -CSS-fb^llm p 1 7 9 - 1 8 0 °C 

^ ff , 

C21H19N3O3 ( 1. 2 SHjO) tCMt-l.^'-ff: 
Wcnm : C 65.70 ; H 5.64 ; N 10.94 



HfJfi : C 65.46 ; H 5.45 ; N 10.92% 

me 9 

i^X - 2 , 3, 6,7, 12. 12a-A,ji:-)^bh'n-6 - (3-bFn^y- 

4-;'<F^i^7j-;P) - 2- ^^;l^-b7>>'yC2', l' :6, l3b°UF 

[ 3 , 4 - b 3 ^ > F - /l - 1 . 4 - y 

y ^ r 5 y J: V 41 ft 4 0 ffi ^ t- 1, i t a ^'h «± |ii « 2 I s fi f , 

C22H2iN3O4(0. 2 5H20)tMt-|.^^ff: 
tf-t:ffi : C 66.74 ; H 5.47 ; N 10.61 
Hilffl : C 66.72 ; H5.46 ; NIO.53% 

mi 0 

i^X - 2 . 3. 6, 7, 12, 12a-A,.^-9-bFP-6 - (4-bFP'^>'- 
3 - y F ^ y 7 X :i ) - 2 - y ^ - b 7 7 C 2 ' , l ' : 6 , 1 3 b y F 

C3, 4-b3-iyF-;i^-i, 4-y:ty 

y^;l.T5y*5j;t/ffHft4 1*^/i>til^-tl.itia^fh{i:l«I«i02lSSf^T', 
y'^pp^^?y/Xr?y-;P*^^,Sfe^B{t^(:,3Sfe*SSttTSIi'fb-^ftmp 
2 6 4 - 2 6 5'Ci%fz . 



(7 1) #^9-5 081 1 3 

tf-Sffl : C 67. 51 ; H 5.41 ; N 10.74 
mmW. : C 67.05 ; H 5.41 ; N 10.62% 

m 7 1 

3, 6, 7, 12, 12a-A.-jr^fbFP-2-7"^;l'-6 - (4- 
S^r/^x-ZP-) - C2' , 1' : 6, l]t°yFC3. 4-bW 

y v-fU - 1 , 4 - 'J:^y 



fz . 

C26H24N4O2 ( 1 H2O) izmt i^m : 

l+Sfi : C 69.75 ; H6.09 ; N 13.01 

■■ C 69. so ; H 5.96 ; N 12.86% 

fflj 7 2 

v-X-2, 3, 6, 7, 12, 12a-A,ji:-i^bKn-6 - (4-X^;I/7j- 
71/ ) - 2 - -f y T n bVI/ - b° 7 V / C 2 ' , 1 ' : 6 , 1 ] bf U C 3 , 4 - b 
] y F - - 1 , 4 - :t y 
^y7°^b°;^TS>'^3J:^>'t^l^#:42^^i/XMtt**^^>ai^-rs;i:Iy^'M±|Sl 

«£^2xssf^-c. n - ^y^yi}-^mm^B^tmiz. afe^B^Bt LTSM^c-^ft 

m p 1 3 0 °C ^ # !t „ 

C 26H27N3O2 ( 0 . 5 H2O ) tiM-ri. ^ff : 
ff-S:ft : C73.15 ; H6.87 ; N10.24 
mWim : C 73.39 ; H7.08 ; N9.81% 

7 3 

3, 6, 7, 12, 12a-^jr-9-bKn-6 - (4-xf-/tx7j:- 
;U ) - 2 - ^ n 7° n b° ^ - e 7 7 C 2 ' , 1 ' : 6 , 1 ] e U K C 3 
, 4-b]-^yK-;P'-l, 4->-';ty 

i^^\:iru\iji^i-jiriyiiXi/'pmi^42(^'^xm^ii^t'i^iii^ti^t 



(72) #^9-5 081 1 3 

it^^mp 1 6 O'C^ntl, 

mnm ■. c 75. 52 ; h e. ss ; n 10. 16 

mMM : C 75.54 ; H6.62 ; NIO.08% 



3, 6. 7. 12, 12a-A.js^-9-bHn-6 - (4--fV7°oe;P- 
7 X - ) - 2 - X ^ /I. - b° 7 >>' y C 2 ' , 1 ' : 6 , 1 ] tf U ^^ C 3 . 4 - b 

] -f y K - 71/ - 1 , 4 - i^' :t y 

^^;Pr5yi3j:y^4iPa*4 3*-^,ffi^-ri.ii:iyi'h{±l«l«i^2ISJif^t'. 

C 24H25N3 0 2tM-ri> : 
tf-Sfil : C 74.39 ; H6. 50 ; N 10.84 
Hilffi : C 74.27 ; H6.53 ; N 11.05% 

i^X - 2 , 3, 6, 7, 12, 12a-A,jp-i^bKn-2-7->/I/-6 - (4- 
-h07x-;l.) -b°7v^yC2', 1' :6, l]UyKC3, 4-b]-fy 
F - - 1 , 4 - :t y 

y^;PTS>i3j:t/4iH#:4 5 3&^^,ffi^-tl.^ti':]li'h{±|SI«£^2lSSf^-C. 
;>( y-;P*^iiW*Sa-fb^t. afeSSfc t TMH-ft^llm p 1 8 2'Cintz. 
C 24H24N4O4 ( 0 . 2 5 H2O ) tM-n-ij-ff : 
ff-S:ft : C 65.97 ; H 5.65 ; N 12.82 
mWim : C 65.92 ; H 5.62 ; N 12.96% 

mi 6 

jy X - 2 , 3, 6, 7, 12, 12a-^jr-9-bKn-6 - (4 ;/yf-;l^Tg 

y7x-;u) - 2- y^;p--b°7>-'yC2^, i' :6, i]euKC3,4- 
b ] y K - ;p - 1 , 4 - i.^' ^ y 
^^;l.r5y*5j;t^4'P^*4 7 c?) x Mtt* ^> ffi 5^1" ^ r h Jit ^-l- {± iai tt to 2 



(73) #^9-5 081 1 3 

C 2 3 H 2 4 N 4 O 2 1 M -r ^ W : 
Its: ft : C71.ll ; H6.23 : N14.42 
Haifit : C71.19 ; H6.24 ; N14.34% 

i^X - 2 , 3, 6, 7, 12, 1 2 a - ^^-^h Y n - 2 - J< j-fU - 6 - (3- 
b° U b° 7 >>' y [ 2 ' , 1 ' : 6 , 1 ] b° U H C 3 , 4 - b ] -< y K - 

- 1 . 4 - ^' ;t y 

^nn*;PA*^f>Slga'fl:f*t=. S-&lgatLTeffl'fl:-&!^mp3 1 2°C&t#/:: 

C 20 H IS N4 O jtM-r § :JMf : 
tf-S:fi| : C 69.35 ; H5.24 ; N16.17 
nil® : C 69.08 ; H5.20 ; N16.19% 

fflj 7 8 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-A.jrHfbFo-2-.X-?- 
;l^-6 - (3, 4-;<f-l^yi^':t^y7x-;t-) - y 'J / i 2 ' . 1' :6, 
1 ] b° y h' C 3 , 4 - b ] y F - - 1 , 4 - :t y 

a)iE;iJ<CHCl3(20ml)4'4'^f*:54 (0. 5g)i3j;y''NaHC03 

(0. 1 4 g ) (^mnmmiz 0 ^ \^ o r ^ i- )i ^ x:i V { 0 . 27 m \ ) ^ 
mTLti. n^iitim^m^m-igLmT immmwL . chc I3 (20m 1 ) -e 
^mifz. <*:v^T7j< ( 1 om 1 ) , ^co^N auc o,ff)mmmmimwi^^tp 

^.Mi^m^zmT Lf^ , * « M ^ 45 ffi t S tT- * a L , N a 2 S O 4 T- ?2 ffi ^ ^ 

o mKrz'mm(omM'iii:z (6R, i2aR) -1, 2. 3. 4 -^h^bKp 

-2-^nP7-b^;l--l- (3, 4-^^U'yi^':t^^-7j-;l-) -9H-b° 
UK C3, 4 - b] y - 3 - ^/P;nyB;<^;l-^ ?ft^^ilj: t T ft , x- 



x;^>^^^>S^tli$^^Tlafrl)(0. 38g. mp233"C) MtCfIS 



(74) #^9-5 081 1 3 

b) MeOH (20ml ) ^ a u T i- Jl ^ (0. 37g) WSJf!®)^ 
mizmiSiX' ;< ^ ^UT ^ y (Timm (EtOH4»33%) (O. 4ml ) iMl. # 

^tifzu-^m^:N 5 OV.T I 6 mmm»L fz. « ^ « e t t- ^ * t . mm 

^CHjC I2 (50ml ) izmmttz . TUm (3x20ml ) . N a O 

MeOH (99/l)T'igtiiS-frT^«L. 2-T^y^°y-;^*>^,SS^^k§^i: 

SfefeB^Bt t-CSffi^k-^il (0. 22g)mp302-303°C^ff^Co 
C 2 2 H 1 9 N 3 O 4 1 -r § : 
H-©€ : C 67.86 ; H4.92 ; N10.79 
Hilffl : C 67.77 ; H4.92 ; NIO.74% 
Ca]o^"' =+71. 0' (C=l. OO.CHCI3) 

m7 9 

(6R, 12aR) - 2, 3, 6. 7, 12, l2a-A,j^1^b^•^-2--<y 
-<rnt:f;P-6- (3, 4-;><^l^yi^':t^>'7j:-;P) - tr7i^'yC2' , 1 
' : 6 , 1 ] b° U H C 3 . 4 - b ] y K - ;l/ - 1 , 4 - v ,-;t > 

^yrnt;l.r5yi3j:t/4iSfr54;6^<?,ffi^-ri.ii:m5'M±|5l«i02XSJS 
i^T. ^^y-;^*^^>B*SB^B-ft^t. efefeB^Bi:t-CSII^l:-^if^mp290 - 2 
9 3 °C Sr ft o 

tf-t:fi : C 69.05 ; H5.55; N10.07 

■. C 69.06 ; H5.49 ; NIO.12% 
Ca^D^"" =+52. 6° (C=l. I4.CHCI3) 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-A,jr^^b^^O-2-y^ 
^I'-S - (3, 4-^^I^>-y:t^>-7x-;P) - b7i^'yC2^ , 1^ :6, 



1 ] b° y F C 3 , 4 - b ] y - - 1 , 4 - :t > 



(7 5) #^9-5 081 1 3 

hji:zy/^^^yi}-^mm^itmiz^ e^sat Lxmmit-^mmp 209- 

2 1 0 "C S: # , 

C 2 6 H 2 5 N 3 O 4 1 H -ri. i)- # : 
ItS^ft : C 69.59 ; H5.84 ; N9.74 
^aifit : C 69.70 ; H5.93 ; N9.74% 
[a]p2o- =+50. 2° (C = 0. 53,CHCl3) 

ms 1 

(6R, 12aR) - 2, 3, 6, 7. 12, 12a-^^^h]in-2--^V 

yj-fV - 6 - (3, 4-^^I/-y>-':t^^7x-;l/) -b°7>-'yC2^ ■ 1 ' : 

6 , 1 ] y F C 3 , 4 - b ] >f y h' - - 1 , 4 - y :t >• 

^ V 7" ^ ;p T S y i t^- * 5 4 o 111 -t ^> r >; n ?h (i ^ a ^0 2 I S S ft 

X'. ^ ^y-^kA^^.Bsa-ftf^t, afei&lit L-ctiSft^t)m p 227-22 

C 26 H 25 N3 04tM-r § ihff : 
tf-S:€ : C 69.59 ; H5.84 ; N9.74 

HiJfl : C 69.52 ; H5.87 ; Ng.74% 
[aDc^"' = + 45' (C=l. 04, CHCI3) 

ms 2 

( 6 R , 1 2 a R ) - 2 . 3 . 6 . 7 , 12, 1 2 a , - ^ ^ b K n - 2 - 
P ^ y -f- 71^ - 6 - ( 3 , 4 - -X ^ 1^ > y ^ ^ 7 - ) - h' y >' y I 2 ' , 1 

' : 6 , 1 3 b° y F C 3 , 4 - b 3 >f y F - - 1 , 4 - :t >- 

i^^'o^y^;^T5yi3j;t;ttirBm54*^^,tii^-r.S^tiyi'Ki^«02Ig 
SftT-, x-T;l^*^^>Stea'ftf^t. e-feg^i:LTg|ifl:-^tlmp237 - 2 

3 9 °C £ # „ 

C 26 H 25 N3 04tMt-§ ^^ff : 
tf-t:ffi : C70.41 ; H5.68 ; N9.47 
Haifi : C70.13 ; H5.67 ; N9.42% 



(76) #^9-5 081 1 3 

Ca]c2»- =+36. 6° (C = 0. 98. CHCI3) 

ms 3 

(6R, 12aR) - 2, 3. 6. 7. 12. 12a-A.j^■9-b^^o-6 - (3 

, 4 ,?<f-l^>-i>'^^i^7j:-/l-) -2-i^j'n^jri^;l--?<f-7l^-b°7i>VC2 

' , 1 ' : 6 , 1 3 b° ij F C 3 , 4 - b ] >f y F - - 1 , 4 - S>' :t 

i^^o^dfi^;i^^^;^rsyi3j;t/ttirHm56coi^xMttft*^feai^-rs^t 

TSSIC-^iim P 2 0 9 °C o 
C 2 8 H 2 9 N 3 O 4 t -r § ii- : 
H-©€ : C71.32 ; H6.20 ; N8.91 
Hffliffl : C71.30 ; H6.29 ; N8.74% 
CaDc^"' = + 40. 0° (C = 0. 99.CHCI3) 
W 8 4 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-A.drHfhFo-2-yj^ 
ornb;l^;<f-;l^-6- (4-.XFji^>^73:-;l^) -b°7i;yC2', 1 ' :6 
, 1 3 b U F C 3 . 4 - b ] y F - - 1 , 4 - 'J:^ y 

i- ^' n r n e /^ X ^ /^ T 5 >- J; t/' 4^ Pem 5 7 ^w^, tb % -t l> ' t 1-J, '/I- (i Is] « <?) 



0 4 - 2 0 5 "C # « 

C 25H25N3O3 ( 0 . 5 H2O ) t^M-t I. ^ff : 
tf-t:fi : C 70.74 ; H6.17 ; N9.90 

■. C 70.98 ; H6.O9 ; N9.92% 
Ca^D^"" =+54. 1° (C=l. O3.CHCI3) 

8 5 

(6R, 12aR) - 2, 3. 6. 7. 12. 12a-'^^-tfb F 0-2-7" f- 
- 6 - ( 4 - F ^ 7 J - /l- ) - b 7 y C 2 ^ , 1 ' : 6 , 1 3 b U F C 
3,4-b3-<yF-;l'-l,4->':ty 

r^;i.r5y*5j;t^4'P^*57*^<i.ffi^-ri.ifcj':]i^'i-{±|ni«i02isjif^t'. 



(77) #^9-5 081 1 3 

2 -rpAy-;k*^^>sig^'fi:at. s^m^ t Lx mmit^mm p i 8 3 - i 

8 4 °C & # /t , 

C 25 H 27 Ng O3 ( 0 . 5 H2O ) tRI-ri. t5^tf : 

■. C 70.40 ; H6.62 ; N9.85 
MMM : C 70.55; H6.64; N9.92% 
Ca^D^"' = + 45. 4° (C=l. 04. CHCI3) 

ms 6 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-A.^■^;^b^'^-2-i^j^ 
n^y^;i/-6 - (4-^b^>'7x-;i^) -b°7i^'yC2', i' :6, i] 
b° U K [ 3 , 4 - b ] -< y K - ;k - 1 , 4 - :t y 

;/^^^y^;^r5y^3J:t/4lPBm57 3^)^^5^iJ^-rsii:ly^'^(i^«^^2IS 
fftftT\ x-T/p*^^>Biga'fbfAt. aes^i: Lr effi'fb-^ftm p 2 1 0 - 2 

1 1 °C ^ # /t « 

C 26 H 27 N3 OgtM-r § :JMf : 
tf-S:€ : C72.71 ; H6.34 ; N9.78 



HiJfl : C 72.53 ; H6.39 ; Ng.53% 

[aDc^"' =+29. 8° (C=l. O7.CHCI3) 

( 6 R , 1 2 a R ) - 2 . 3 . 6 . 7 , 12, 1 2 a , - ^ =^ b K n - 6 - (3 
- p n - 4 - h ^ 7 X - /I ) - 2 - > n 7° n b /I, X ^ il - b° 7 S-' 7 [2 
' , 1 ' : 6 , 1 ] b y K C 3 , 4 - b ] y F - /l- - 1 , 4 - >>• ^ y 
i.'^'ornb;P;>f^;PrSyfcj:t/4iK#:59*^^^ai^-ri.>Ii:iy?hti:|5l«^0 

1 8 - 2 1 9 °C # /t: . 

C26H24C 1 N3O3 (0. 2 5H2O) lizmt I : 
tf-S:€ : C 66.08 ; H5.43 ; N9.25 ; C 17.80 
nam : C66.ll ; H5.33 ; N9.03 ; C 17.74% 
CaDc^"' = + 49. 4° (C=l. 03. CHCI3) 



(78) #^9-5 081 1 3 

fflj 8 8 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-A.jr■t^h^^o-2-v'j^ 
o-^yf-;l^-6 - (3-^Pn-4-;<h^>'7x-;l^) -b°^S/yC2' , 1 

' : 6 , 1 ] h° ij F [ 3 . 4 - b W K - 7P - 1 . 4 - i^' Jj- y 

mf^T. ^ 9 y~)Pi}-^mm^itikiz. Sfessst Lrss^t^i^im p 2 6 o - 

2 6 2 °C S: # ^ , 

C 2eH2eC 1 N 3 O 3 1 M ^ ^ : 
ItSfl : C 67.31 ; H 5.65 ; C 17.64 : N 9.06 
mmW. : C 66.98 ; H 5.67 : C 18.06 ; N 9.04% 
Ca]D^"° =+27. 6° (C=l. O5.CHCI3) 



(6R, 12aR) - 2, 3, 6. 7, 12, 12a-A..d^■^fh^•o-6 - (3 
->ynn-4-;^h^i^7j:-;l^) - 2- .Xf-;l^-tf7i;yC2'. I ' :6, 
1 ] b° U K C 3 , 4 - b ] y - - 1 , 4 - :t y 

^ ^ J - )V hW^¥B\t'ik^Z . efefe^fcLTSS-fL^l)mp283 - 284 r 

C22H2oClN303 t;:Rgt-§^ff: 
tf-t:ffi : C 64.47 ; H4.92 ; C 18.65 ; N10.25 
Haiffl : C 64.49 ; H4.92 ; C 18.33 ; NIO.02% 
Ca]c^»- =+61. 3° (C=l. OO.CHCI3) 

(6R, 12aR) - 2, 3, 6, 7, 12, 12 a - ^^-^fb^■o-2-^<y 
7°pfc°;l^-6 - (3-ynp-4-yb^y7j:-;l/) -b°7>?y[2', 1' 
: 6 , 1 ] b U K C 3 , 4 - b ] -< y K - - 1 , 4 - :t > 

yrn b/PT 5 it/^J^ft 5 9 tii^-ri. .1 t JJl^'M±|sI«cO 2 ISS 



(79) #^9-5 081 1 3 

C 24H24C 1 NaOgtM-rS^W : 
tf-Sfi : C 65.83 : H5.52 ; N9.60 

mmm ■. c es.ss ; h 5. 57 ; n 9.73% 

CaDc^o' =+39. 8° (C = 0. 95. CHCI3) 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-/^.dr■^fh^•o-6 - (2 
, 3 - b F o <y V [ b ] 7 7 y - 5 - -< ) - 2 - f - - b° 7 i^' y C 2 ' 



1 ' : 6 , 1 ] b° y K [ 3 , 4 - b ] >f y h' - ;P - 1 , 4 - S^' :t y 

-f ;k r 5 >- i3 i y * H * 6 1 f> ffi -t ^> 1 h a n i± m « w 2 t m t , 

2 8 8 - 2 9 1 °C Sr # 3t , 

C 23 H 21 N3 OstM-r § ihff : 
tf-S:€ : C 71.30 ; H 5.46 ; N 10.85 
HiJfl : C 71.27 ; H 5.49 ; N 10.96% 
[aDc^"' =+65. 6° (C = 0. 4.CHCI3) 

m9 2 

( 6 R , 1 2 a R ) - 2 . 3 , 6 . 7 , 12, 1 2 a , - ^ ^ b K n - 6 - (2 
, 3 - ^' b K p a; y/ [ b ] 7 7 y - 5 - 71/ ) - 2 - y ^ y :^ n y n b - 
b 7 y y C 2 ' , 1 ' : 6 , 1 ] b y C 3 , 4 - b ] y F - - 1 , 4 - 

:t y 

y^;l.i^^'Drob;^rsyi3j;t/ttirHm6l*-^>tii^-r-&itiy?h{iN«o 

4 2 - 2 4 4 °C # ^: . 
C 26 H 25 N3 OstM-rS ^^ff : 
tf-t:ffi : C 73.05 ; H5.89 ; N9.83 
Haifi : C 72.90 ; H5.93 ; N9.98% 



(80) #^9-5 081 1 3 

Ca]c2»- =+55. 4° (C = 0. 99. CHCI3) 

(6R, 12aR) - 2, 3. 6. 7. 12, l2a-A.jr1^b^^o-6 - (5 

- y ^- - ) - 2 .>< f - /I. - b° 7 y y C 2 ' , 1 ' : 6 , 1 ] e U K C 3 , 4 

- b 3 ^ y F - - 1 , 4 - >>• :t >• 



^^/l.r5>'i3j;t^ttiKft6 3 3&^/^tfl^-rSitiy3'h{±|5l«(7)2lSiif^r. 

^^y-;k*>^>BfeB^B€mtc. efefee^Bt L-CSM-fb^llmp 2 6 2°C&ff3^>:, 
C 2 4 H 2 3 N 3 O 2 1 P4 -ri. ii- W : 
H-©€ : C 74.78 ; H6.01 ; N10.90 
Hffliffl : C 74.65 ; H 5.90 ; N 10.67% 
CaDc^"' =+68. 6° (C = 0. 98. CHCI3) 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-A.drHfhFo-6 - (5 
-2-i^^P7°nbr;l^;<f-;l^-b°7>>yC2', 1' :6, 1] 
b° U h' C 3 . 4 - b ] >f y K - - 1 , 4 - i^' :t y 

i- y n r n b /^ X ^ /^ T 5 >- J; t/' 4^ rem 6 3 ^w^, tb % -t l> ' 1 1-J, '/I- (i ^ « <?) 

7 6 °c ^ # „ 

C 27 H 27 Ng O 2 ( 0 . 2 5 H 2O ) t Mt- I. ^^ff : 
tf-t:ffi : C75.41 ; H6.45 ; N9.77 
Haiffl : C 75.25 ; H6.51 ; N9.75% 
Ca]c^»- =+57. 9° (C=l. OO.CHCI3) 

(6R, 12aR) - 2, 3, 6, 7, 12. 12a-^^HfbFo-2 .?<-f 
;l^-6 - (3, 4 .;<f-l-y>>':t^y7j:-7l/) - ^ / i 2 ' , \ ' :6, 
1 ] b U K C 3 , 4 - b ] y K - ;u - 1 , A - i/:^y 

MeOH (400ml ) 4'4'^#:73 (12. 5g) O^ffSiS^gtSiaT'^ 
^;l^r5y^J§?il(EtOH4i33%) (13. 7ml)^jBi.,#^>nfCii-^ 



(8 1) #^9-5 081 1 3 

?g^N2T50'CT'14^r5J[lS5Lfc, ?W«&MJET?'I^*L. SS&CH^C 1 

2(1 1 ) ^zmmitz, *a(3x5oomi ) . N a^s o.^ma i^x/m^m 

LTSB-fb-^ift ( 7 . 5 s) ^nfz. 
mp298-300°C 

[a]p20- =+71. 3° (C = 0. 55,CHCl3) 
7C«ihff (C22H19N3O4) thSffl: C 67.86; H4.92; N10.79 

Hillffi : C 67.79 ; H4.95 ; N 10.61% 

P 9 6 

;^X-2, 3, 6, 7, 12, 12a-A.=^-9-bh'n-2, 10 - S^';^^^;^ - 6 
- (3, 4 - ^ i-U > ^ y X =.11-) - h'y y { 2 ' , 1 ' :6, 13 
U K C 3 , 4 - b W y K ~ ;l/ - 1 , 4 - :t y 

C23H21N3O4 (0. 4H2O) izmi-^-^m : 

tf-t:fi : C 67.27 ; H 5.35 ; N 10.23 
Haifi : C 67.36 ; H 5.21 ; N 10.31% 

fflj 9 7 



(6R, 12aR) - 2, 3, 


6 , 7 , 12, 1 2 a - ^ 


\ ^ -9- b ^■ n 


- 2 - 


( 3 


, 4 - ^ h ^ >- ^ y i-' ) 


-6 - (3, 4 - ^ -f^U y : 


^ ^ V- 7 X 




- b 


5 i^ V C 2 ' , 1 ' : 6 , 1 ; 


1 t° y K C 3 , 4 - b ] ^ ; 


K - - 1 


, 4 - 





f^J 7 8 & S ® -ri. ^: ist> t ffl 4 CO t |5| il tfO 2 I IS S f- . fl t ^ 5 b 'J 

b ixmrnit-^mmp 2 24 - 2 2 6°c*#/i. 

C 30 H 27 N3 OetM-f-^ ii-lf : 
tf-t:fi : C 68.56 ; H5.18 ; N8.00 



(82) #^9-5 081 1 3 

Hill ft : C 68.80 ; H5.11 ; N8.06% 

CaDc^f = + 43. 9° (C=l. 02,CHCl3) 

m9 8 

3, 6, 7, 12, 12a-A.jr^fbFP-6 - (4-r5y7x:^ 
- 2- :/^;l^-t^7S/'yC2', l' :6, l]t^yKC3.4-b]-<>- 

K - - 1 , 4 - y 

^^'y-;I/(100ml)4iM75 (1. 5g)C0j§?StCSnCl2-H2O( 

3 . 0 6) ^iut . ^hti tz 1^ m * 31 at T T- 8 B§ m mmtfz. ^ m ^ h tt a 
ft tc/^ai t . * + IN N a o H -c P H 5 iciis L^c , ^ y -/P^S 

^S-tf. SiS&lN NaOHT'pHl ItlMaffi-ftt. EtOAc (2X1 5 
0ml ) Tmmitz. Na2S04|gSfcJ:I/EtOAc^^f^tC, ff^.^l/-^«fe 

^*i:LT^II'f[:-^tl(550mg) mpl92°CSr#3t, 
c 24 H 26 N4 o 2 ( 1 . 3 H2O ) t;:P4-t S t5^tf : 

tf-S:€ : C 67.68 ; H6.77 ; N13.15 
Hilffi : C 67.74 ; H6.68 ; N13.02% 

i^X - 2 , 3, 6, 7, 12, 12a-A.jS^-tfbb'n-6 - (4-T-feb7gF 

7 X - 71^ ) - 2 - 7- ^ /l^ - b° 7 y y C 2 ' , 1 ' : 6 , 1 ] tf U F' C 3 , 4 - b 

] -< y K - 71/ - 1 , 4 - i^' ^ y 

THF (15ml ) ffMQB (0. 2g) c7)i§?S(-b'Jx-f7t/r5y (76^t 
1 ) i V T -fe ^t- ^' P y F ( 3 9 /X 1 ) 5r JD i , t# ^> ix ?iS ^ S T' 2 S# Pal 

jf^HL/::. TH Fo^^fi, n^iifzmmi cu.c \ , ( i o o m i ) i,zmmL 

, 7i<m ( 2 X 5 0 m \ ) L , N a 2 S O 4 T- S S ^ -li: . C H 2 C 1 ^ S H , # ^> 
^t;-^ft(120mg) mp246'"CSrf#fCo 
C 26 H 28 N4 OgtiM-r § : 



ff-S:fjf : C 70.25 : H6.35 ; N12.60 
Haiffl : C 69.85 ; H6.38 ; N12.56% 
g^J 1 0 0 

jy X - 2 , 3, 6, 7, 12, I 2 a - Y U - 2 - 7' ^ )V - b - (4- 

:^ 1-)V XlVTt-^yr ^ ¥ y s.=.)V) - b° 7 S^' 7 C 2 ' , 1 ' : 6 , 1 3 b° y F C 3 
, A - h'} A yY~}V - 1 , A - =Jty 

THF (5ml)ttiW98 (0. 2g)C05g?Sthyx^;^rSy(228/x 

1 ) aiif^^yxivt^-jv^u^) Y ( 1 2 6// 1 ) iML. mm^mr^y-c b 
mmmifz, T H FiomiM, s a ^ c H 2 c 1 2 1 » L . * a l . N a 2 s 

0CH2C ij/MeOH (95/5) T'jitiis-arTffiist. m^m^bhxmm 

it^m (30mg) mp 1 88'C^#/t, 

C 25 H 28 N4 O4 S { 0 . 7 5 H2O ) tM-r : 

tf-Sfil : C 60.77 ; H6.02 ; N 11.34 

Hilffi : C 60.61 ; H 6.02 ; NIO.82% 

j^J 1 0 1 

(6R, 12aR) - 2, 3, 6, 7. 12, 12a, - ^^-»bKn-6- (3 
, 4 - ;< 1^ y ^' :t ^ 7 X - ;P ) - b° 7 >>• y C 2 ' , 1 ' : 6 . 1 ] b° 'J K [ 
3.4-b]-fyF-;l^-l,4-y:t>' 

Ty^-Tfcj:V-tti^*54;6>^>tii^t-|.^tl':]li'h{ill««02XgMf^-C'.^ 
rJ^y-ZPA^^^B^^^bf^t:. afe*gattTSII-ft-^llmp285 - 290 

c2lHl7N304 ^^M•rl.i^w• : 

tf-Sfil : C67.19 ; H4.56 ; Nil. 19 



^ iJ ft : C 67 . 30 ; H 4 . 66 ; N 1 1 . 11 % 
CaDo^"' = + 88° (C = 0. 48. bU^-'y) 
fflj 1 0 2 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-A,.^-tbF-p-6 - (3 



(84) 

4 - ?(i-Uyi^t^i^y :t=.)l-) - 2- (2-rPb°-/W) 



#^9-5 08 1 1 3 
- b° 7 y C 2 ' 



, 1 ' : 6 , 1 ] y K C 3 , 4 - b ] y F ~ ;W - 1 , 4 - :t ^ 

rny>°;kdj.';i^7'5yi3j;t>'ttjrafr54*><?,ai^-rSii:tJl^f-{±lRl«02lSM 
{fC. T-thy^J-^W^^Bitmiz. SfeteB^Bh LTSM-ft^llm p 2 7 1 °C^# 
7t , 

C 24Hi9N304tMt-§ : 
tf-Slfil : C 69.72 ; H4.63 ; N10.16 
mmm ■. C69.95 ; H4.66 ; NIO.06% 
CaDc^"" =+51. 7° (C = 0. 49. CHCI3) 
fflj 1 0 3 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-A.^^fbFP-2 - (3 
, 4 - :^ i-U y i^:^^ i^Ky - 6- (3, 4-;^^l^y>>':t^>'7x-;I/ 

) - b° 7 C 2 ' , 1 ' : 6 , 1 ] b y H C 3 , 4 - b ] -< y F - ;P - 1 . 4 

- i^^y 

^^^■a-jiT i yi5 2:u^^#5 4i}-^iii^-tt z ta^i±mm<^2xmm^ 
^^y-;P3&^^.B«B^B'fi:st:. &&m^Bt ixmrnit-^mmp 2 o 4 - 20 

6 °C ^ # , 

ff-fifi : C 68.36 ; H4.55 ; N8.25 
Hilffi : C 68.25 ; H4.49 ; N8.41% 
CaDc^"' = + 43° (C=l. 01. CHCI3) 

fflj 1 0 4 

(6R, 12aR) - 2. 3. 6. 7. 12. 12a-A.dr^fbFP-2 - (3 

, 4 - F ^ 7 X t ) - 6 - ( 3 , 4 - ,X ^ U >■ ^ 7 X :i ;k ) - 

b° ^ i>V [ 2 ' , I ' : 6 , 1 ] b° y F [ 3 . 4 - b ] -Y y F - /t^ - 1 . 4 - y 

3, 4 -i;;<F^^7x^^/L'TSy*3j;V-4'ra#:54*^A,tfJ^i-|.^tiy^'h 



(8 5) #^9-5 081 1 3 

b LTmS-fb-^Ump 2 6 5 - 2 6 6'C^#/t, 
C31 HsgNgOetM-rS : 
tf-Sfi : C 69.00 ; H5.42 ; N7.79 
Hilfi : C 68.68 ; H5.35 ; N7.78% 

CaDc^o' =+38. 3 ' (C=l. 12. CHCI3) 

mi 0 5 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-/^.dr■^fh^•o-2-7;^^ 

7U;l---6 - (3. 4 - ^ yJt^ i^y :t -Jl-) - h'y y 2 ' ■ 1' : 

6 , 1 ] e U K C 3 , 4 - b ] y K - ;lx - 1 , 4 - i^' ^ y 

^^'y-/p*^^.B«gfi-ftst:. afeiKattTSM-ft^ftmp2i9t:^# 

C zeHjiNsOstcMtl. # : 
tf-Sfil : C 68.56 ; H4.65 ; N9.23 
Hilffi : C68.16 ; H4.63 ; N9.15% 
CaDc^O" =+58. 1° (C=l. 2. CHCI3) 
fflj 1 0 6 

(6R, 12aR) - 2, 3, 6, 7, 12, 12a-A.^-'fbFP-6 - (3 



4 - ;>< ^ 1^ y y ^ y 7 X - ;i/ ) - 2 - ( 2 - ^ X - /I, X ^ )i ) - b° 7 y C 2 
' , 1 ' : 6 , 1 ] b° y K C 3 , 4 - b ] y F - /l- - 1 , 4 - y ^ y 

2 - ^:t7xy;^^;PrSyfcj:t/4iK#:54*^^^ai^-ri.>Ii:iy?hti:|5l«^0 

P 1 5 5 - 1 5 7 °c ^ # . 

tf-S:€: C 66.23; H4.49; N8.91; S6.8 
Haiffi : C66.13 ; H4.54 ; N9.12 ; S6.78% 
CaDc^"' =+70. 4° (C=l. 03. CHCI3) 



(86) #^9-5 081 1 3 

mi 0 7 

(6R, 12aR) - 2, 3, 6. 7. 12. 12a-A.jr■t^h^^o-6 - (4 

- ^ b ^ 7 X ) - 2 - f - - b° 7 i^' y C 2 ' , 1 ' : 6 . 1 ] b° D F C 

3 , 4 - b ] y F - /I- - 1 , 4 - y ^ y 

y ^;pr = y i3 j; i^ ttiH* 5 7 ttijfi-r s ; t iy?h«±i5)iiio 2 igfiff T- , 

^ iJ' y-;l.*^^>BSSa^tfit. efeS^i: Lr gffi^t-^ftm p 2 8 5 - 2 8 8 "C 

C 22 H 21 Ng OgtM-r ^ : 
ItflCfl : C 70.38 ; H 5.64 ; N 11.19 
Hiifi : C 70.31 ; H 5.69 ; N 11.29% 
CaDc^"' =+59° (C=l. 19. CHCI3) 
fij 1 0 8 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-^jr-'fbFo-2-x^ 
;l^-6 - (4-;<h^S^7x-;k) - b7y'yC2', 1' :6, l^bUFC 
3,4-b]-<yF-;l^-l,4-y:t>' 
x^;l.TS>i5j:tXttir^#:57 3&^f,ffi^-tl.;ti':]li'h{±l«I^(?)2IgJif^T', 

^ y-;l.*^A>S*SfB^l:fI(;. Sfefe^fc LTSS-ft^lJmp 2 7 7'C^ff 
C 23 H 23 N3 OgtM-r § ihff : 
tf-S:€: C 70.93; H5.95; N10.79 
Hilffi : C 70.90 ; H5.96; NIO.54% 
CaDc^"' =+52° (C=l. 28. CHCI3) 
fflj 1 0 9 

(6R, 12aR) - 2. 3. 6. 7. 12. 12a-A..dr^fbFP-6 - C7 

- ( 4 - -f ;k - 3 , 4 - h F n - 2 H - ^ > y C 1 . 4 ] ^ ^ :i ;k ) ] 

- 2 - f - 71/ - b° ? y y [ 2 y 1 ' : 6 , 1 3 b° U K [ 3 , 4 - b ] ^ y K - 
;U - 1 , 4 - :^ y 

X:^'y-;l.*^^>S*S^B-ftfit. efefe^BfcUrSS-fL^tJmp285 - 288 r 



(87) #^9-5 081 1 3 

C 24 H 24 N4 O3 ( 0 . 5 H^O) {zm-r h^^ : 
tf-Sfi : C 67.75 ; H5.92 ; N13.17 
Hilfi : C 68.02 ; H6.00 ; N 13.18% 
C a ] c 2 » • =+71. 7 ° ( C = 1 . h° y >>■ y ) 
W 1 1 0 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-/^.dr■^fh^•o-6 - C5 
- ( N ^ y K U - ;l/ ) ] - 2 - p< f - /t-- - b° 7 / C 2 ' , 1 ' : 6 , 

1 3 e ij K C 3 . 4 - b 1 -f y K - - 1 . 4 - i^' jj- y 

+ ^#:7 7t3j:t^-^^;Pr5y*>^.til^^l.;ti':H3'h{±l«l«c?)2XSjif'^f, 

2 2 3 - 2 2 5 'C ^ # 7t « 
C3oH28N402 tM-ri>:«-#: 



tf-S:fi| : C 75.61 ; H 5.92 ; N 11.76 
HiHl : C75.2 ; H5.78; Nil. 67% 
Ca]D^°° =+20.4° (C = 0. 5.CHCI3) 

mi I I 

(6R, 12aR) - 2, 3, 6. 7, 12, 12a-A.d^■^fh^•^-6 - (5 

- y K U - /I. ) - 2 - X ^ ;L. - t° ? y y C 2 ' , 1 ' : 6 , 1 ] tf U ^^ C 3 , 
4 - b ] ^ y K - - 1 , 4 - y ^ y 

;j<^y-7l- (100ml) 41 Ml 10(1. 05g, 2. 2mmol);7)JWjHcS 
S'C48B#Hti5/i'9 1 0%Pd - C ( 1 OOmg) iO#;ffiTT'*«#BDL;t, 

A i:. ^ ~J 9 uu 9 y / ^ 9 J ~ !19 b / 4 f - f§ tU ^ Hi: T ft S t it , # il 

^t-^ft (300mg) mp240°CSrf#fCo 
C 23 H 22 N4 O 2 ( 0 . 5 H2O ) t^M-ri. :5i-^ : 
tf-t:fl : C 69.86 : H5.86 ; N14.17 



■. C 70. 13 ; H 5.77 ; N 14.06% 

Ca^D^"' =+55. 9° (C=l. IS.h-yi^y) 

mi 1 2 

jy X - 2 , 3, 6, 7, 12, 12a->\:^-tfbKn-6 - (4-xf-;l/7j:- 

;l/ ) - 2 - A j- }V - \i: y 'J J i 2 ' , 1 ' : 6 , 1 ] b° U F C 3 , A - h } A y 

Y ~1V - I , A - V-^ y 

^i-jvT ^ya lu^^ii^A 2ff)iyxm^wt-i^]i!,%th z t vx^\-\tnm<n 2 

4 r i: ff > 



HiPJlfi : C 73.03 : H6.18 ; Nil. 36% 
fflj 1 1 3 

(6R, 12aR) - 2, 3, 6. 7, 12, l2a-A,j^1^b^•^-6 - (4 
-;»;I^;l<;><h^>'7x-;P) - 2- ;><^;P-b°7i^'yC2', I ' :6, l]b° 
y K C 3 , 4 - b W y H - ;l/ - 1 ■ A - =Jty 

0 8 - 3 1 2 -C Sr # . 

tf-t:fi : C 68.47 : H 5.25 ; N 10.42 
HSJIfl : C 68.76 ; H 5. 18 ; N 10.35% 
CaDt^"" =+97. 7° (C=l. tUi^'y) 

1 1 4 

(5aR, 12R. 14aR) 1, 2, 3. 5a, 6, 11. 12, 14a- 



^ ri' b K n - 1 


2- (3, 4-^^U'y>''jJ-^;^7x::i/l') - 


b° n n CI" , 


2 " : 4 ' , 5 ' 


] b° 7 i'' y C 2 ' , 1 ' : 6 , 1 ] b° U F C 3 


, 4 - b ] y 



K - ;k - 5 - 1 , 4 - :t y 



;^^'y-;I//THFOii-&?iS(80/40ml)tfi*rafr80(0. 7g. 1 

. 2 mmol) COmmiZ 4 0 VT 4 SmmiiZhtz ^ 1 0 %P d - C { 7 5 m g ) CO^ 

•y a. ^' rt-7 h t^' y y -i - i'Z 2: y) >' ^ n o y< ^ y / ?< y - 9 8 / 2 Trnm^ 

LXmmit-^^ ( ISOmg) mp284 - 2 8 IX^^n-/^, 



ItSfl : C 69. 39 ; H 5. 10 ; N 10. 11 

mmW. : C 69.47 : H5.11 ; N9.97% 

CaDc^"' =+21. 7° (C = 0. 64.CHCI3) 

mi 1 5 



( 5 a R , 


1 


2 R 


,14a 


S ) - 1 , 2 , 


3 , 


5 


, 6 , 11, 


12,14 


a - t 


^' ^ h b' P 




1 2 


- ( 3 , 


4 - y f- V y ; 






7 X - /t- ) - 


t n D C 1 


" , 2 


" : 4 ' , 


5 


' ] 


h° 7 i/' y 


C 2 ' , 1 ' : 


: 6 , 


1 


] e U K C 3 


, 4 - b ] 


A yY 


- 5 - 


1 


, 4 


- i^^y 














y y - 


ji 


( 4 


0 m 1 ) 


8 1 


( 0 , 


,s 


;< ) 1 . '-^7 


IIIIIH.I ) i7)}^f 


m 1 4 



5 °C f 5 Bt {3 ;b 0 1 0 % P d - C ( 1 0 0 m g ) » T t- 7j< * # JD L. „ 

fciI*!f?3^^^y-;P*^^>S^S^btT. afe^SttTMH-ft^ll (3 0 0m 
g) mp302 - 304°C^t#;t„ 

c24H2lN304 ^^M•rl.i^w• : 

tf-Sfit : C 69.39 ; H5.10 ; NIC. 11 
HSJUB : C 69.35 ; H 5. 11 ; N 10. 10% 

CaDc^f =+106. 8° {C=l. 08. CHCI3) 
j^J 1 1 6 

(3R, 6R, 12aR) - 2, 3, 6, 7, 12, 12a--\j^-i^bb'n-2 



3->-'j<f-;l^-6- (3, 4-;<-?-I^yv'^^v^7x-;l^) - \t =, y j 2 



(90) #^9-5 081 1 3 

1 ' : 6 , 1 3 y F C 3 , 4 - b 3 >f y F - ;P - 1 , 4 - =Jty 



THF(15ml)tfttirBm82(0. 15g. 0. 3 4 mmo\ ) COmWmW. 
mMT;<i~)lT i XDrnm (E t OHt^3 3%) (0. 32ml)&Jn^,#^3 

2C I2 (25ml ) izmmt^, *a (2x20ml ) . N a , S O i5 i: If 

;l.;f,^i^,:g|±B3a{|:tT. afefea^BttTSil-fb-^ll (80mg) mp2 1 9 - 22 

Its: ft : C 68.47 ; H 5.25 ; N 10.42 
HfJfi : C 68.39 ; H 5.21 ; N 10.42% 
Ca^D^"' = + 89. 6° (C=l. CHCI3) 
mill 

(3S, 6R, 12aR) - 2, 3, 6, 7, 12, 12a-A,J^H;^bFo-2 
, 3-i^';<f-;l^-6 - (3. 4 - ^ i- \y y :^ ^ y :r. - fU ) - y / i 2 ' 
, 1 ' : 6 ■ 1 3 b° U F C 3 , 4 - b ] y F - - 1 , 4 - :t ^ 

THF(30mi)tti*rBm83(o. 3g. 0. 6 8 mmol) CO mnmwiizm 

'i&T Jl- T ^ y (7) mm ( E t O H 3 3 % ) (0. 68ml)£^[IX.^f^>^^ 

C I , { 5 0 m I ) izmm I . Tiim ( 2 . 2 5 m l ) . N a 2 S O a: V 

^^l£iaat,a»^^!ft^77-y;^:ii5'nvF^77^-tj:'9i^'^'nn^^' 
y/y^y-;^9 9/lr?§^fJS■^^-Tft»L/^.#^,^^f^i^^^SS*^^y-;^ 

J&^'i^SS^'fbtT. efeS^fctTSIi^l:^;!*) (40mg) mp307 - 309 °C 

tf-S:ffi : C 68.47 ; H 5.25 ; N 10.42 
Haifi : C 68.35 ; H 5.33 ; N 10.42% 



(9 1) 



#^9-5 08 1 1 3 



Ca]c2»- =+65. 2° (C=l. I5.CHCI3) 
1 1 8 

(6R, 12aR) - 2. 3. 6. 7. 12. 12a-^^-*fbHn-6 - (3 
,4->^'bFa^>'7x::i;l/) - 2- p<^;l/-b°7i>VC2', 1' :6, 13 

tr y H c 3 , 4 - b ] y F - - 1 , 4 - =J^y 

x^y-;^/THF^0ii-^^iS(70/30ml)ttlttlrH1#:86 (0. 75g, 
1. 3 4mmo\) COmmi^zmWiX' 2 Am^iZhtz^ 1 0%P d - C (75mg)(0 

^ 9 y -iit-^w^^^tix . &&m^b ixmmit^^ { 0 . 35g)m 

P224 - 226T;^#;t„ 

l+Sfi : C 66.83 ; H5.07 ; Nil. 13 

■■ C ee. SS ; H 5.01 ; N 11.04% 
CaDc^"' =+58. 4° (C=l. 04. tUi^y) 
i^J 1 1 9 

(6R, 12aR) - 2. 3, 6, 7, 12, 12a-^^-tbFn-2-;<^ 
)l - 6 - [ 5 - ( 2 - ^ ^ y -f y F 'J - ) 3 b° 7 y / C 2 ' , 1 ' : 6 . 
1 ] b° y F C 3 , 4 - b ] -< y F - - 1 , 4 - y 
tl5^*8 7fcj:V-^^;PTSy3&^^.ffi^-tl.^ti':]li'h{±|SI«£^2lSSf^-Cffl 

F y x^;l.r 5 y 9 2 / 8 / 0 . 1 % t' tii $ ^ T ft » L „ f# ti/i 

tTMffl-fb^ft (20mg) mp236t;^#^, 
C24H24N4O2 (2. 68H2O) l^zmt : 
its: ft : C 64.23 ; H6.59 ; N12.48 
Hilffi : C64.21 ; H6.43 ; N12.02% 

CaDD^f =+61. 1° (C = 0. 5. CH3OH) 



(92) 



#^9-5 08 1 1 3 



mi 2 0 

g □ a ^ ffl iE m 
A . msurn 



1 . 



5 0.0 



^PXrKb'h'yUSNF 8.0 

;^T-TU>'iSV:?'-:t->">APh Eur 1.0 

MAiy ^ h - X 141.0 

2. ms/mm 

^stts^^^^ so 

3 Fttzas^b^^ * 0 

n X ;K h' h' y 8 

y^UJim-hU^M, 1 

XfrUyK-e^^fv-^APh Eur 1 

a^^-fe;l-n-XUSNF 139 

B . jgj^^jas 

1 . m s/mm 

■iS\t&-^ 5 0.0 

;K y h" ;P h° o >; F y 15 0.0 

;ifyx^^yy>;r?-;^ 50.0 



4^° y y a:. - h 8 0 

3 Ftt-S^C^^ * 



10.0 

Eur 2.5 
2 5.0 

2 . 5 



(93) #^9-5 081 1 3 

ffiC^a-fe/l^n-XUSNF 210.0 
;K y b' - ;l/ tr n y K y , 4^ y x V y r y n - /L- J; !>' ;K y V - b 8 0 Ir 

^ 1$ (t . ^ a ft S J; V' E T ff L ai L ^- „ tli sri5 & fTj^ i$ J; y / t 

1? (t L . ^ « fl: a IS HH -fe -'1^ o - . ^ o X ;^ n - X h U A . n p ^ F 

tt-K{l:^^^*i3j;t^xTryyK7^^>s^'!7At?i-^L/=,#feii3t?I^!|%* 
2 ■ m s/mm 

vSttJiici]- 5 0.0 

;K y y ;P - h 8 0 3.0 

^i^h-XPhEur 178.0 

T'yryBP 45.0 

lu-fe'7-?->'€.><^Xr>'TyBP 22.5 

XTryyi?-7^'':^^>">APh Eur 1.5 

8 ommimi. * ^ it a l ^c. ig a t st © * is t= 3&Mt . x r r y y k ^ 7- 

^ ^ A t il^ L „ iJ: t'Ufe ^ tcEil t „ 



^ y/mmm %w/w 

Opadry white+ 13.2 
ftS/KPhEur 100. Ott-* 

^Opadry whi te{± Colorcon Limited, UK h ^ ^ fl I fJx ^ M T $> 0 . b Kn 



(94) #^9-5 081 1 3 

1 . m g / ;^ 7° -fe /U- 
ffittfi^i^ 5 0.0 

y ^ 148.5 

\] f - /l- e n 1] Y y 10 0. 0 

X T T U > K ^ i?" A 1.5 

No. llE-tf7-?-y;<?T-fe;Ptfit^«L7to 

2 . m g / r -fe ;p 
ffittfiS^ 5 0.0 
mm¥B-^)Vu- X 2 3 3.5 

5'>U;^i^K-^^U'>A 3.0 

^'nX;Kb'Ky 12.0 
XTTUyi?V:/^^>">A 1.5 
No. 1 «-e'7^y^T-fe;P4't;:^«L/Co 

3 . m g / ;if 7° -fe ;P 
?SttS!c^^ 5 0.0 
Labrafil M1944CS 1 . 0 m 1 ^ T' 

igtt^^^^t:{)^(t. Labrafil t t!t „ S }S M {i » « 5r ^ S * ffl T «J -tr' 

7 ^ y r-fe;pti3{;:3t« t . 



(9 5) #^9-5 081 1 3 

cGMP - P D E iZM-f IWV^W: 

t J; S c G M P - P D E ?gtt(i:Wella et al. (Wei Is, J. N. , Bai 

rd.C.E. ,Wu, Y. J.and Hardian.J.G. , Bi och i m . B i ophys . Acta , 384 , 430 (1975) ) 

SiR ^ tlZ-C 1 1ST 'y-fe -f * ffl V^TSJjE L „ ^jUSftii 5 0 m M Tris-H C 1 
,pH7. 5. 5mM l^KMg. 250//l/il 5' -^i^]yti-9'--^. 1 
mM EGTAi3j;£/0. 15mM 8 - CH^D - cGMP&##LTV>fc, 
fflV^<?>^i3tP*{ibfamiPDE V ( I COS, Seattle USA) T' Jj -3 , 

X I ^t-^mi± D M s o izmm L tz iifi . T ^ ^ T mmm izi± 2 XT^ 

4^-1.. < y ^ JL<- hSfrafi 3 0 ^TS) D . f tfO^£^:^»©^m*{± 3 0 % £ 

S i ^ o it . 

mm^^mizm-f I i CsofflJi. iftawtfii onM-i o uMmm<^mmt: 

SsC^Tii, *»H^t<J; S-ft-^ftAic GMP^^MttP D E g#«(c?t LTSgtcjM 
^^Th ^ t i>^Lfz , 

- cGMPU-^^Pjig 

Cham ley et al . , Cel 1 Tissue Res ., 177 , 503-522 (1 977) (C fill H S ^^ 7 7 
h :';ijM¥ftffi5ilSlfla ( R S M C ) i 2 4 i ;^ i§« M (c LT^ 1 0 ~ 

0 . 5 m 1 ) t ;l o 3 I'CTS O^mm. ^^i^'T-fl-mi^i' y--i£i AN 
F ( 1 0 0 n M ) c?)^JtiT' 1 0 ij-rBltt);^i D t !t » > ^ ^ ^ - h « i§ ±fi 
^Ktiit. 2[llc7)aai^65%x^y-;l.(0. 25ml)<?)^^jBtj;Dff-:'^c 
, 2 [lltfOX ^' y aiig^ L , Speed-vaci^Xf a ^ffll,^T^il»-r t 

rm^^-^^. c GUP yi-l- ~ >- 3 yj&m^ y T -y -t (AMERSHAM) (C 

*?|BB t j; 1. -fk-^ftii . ftMW t(± 5 0 0 n Ml^Ti^ I c 5ofii3 J; t;- 5 J.:lTO 
E C Bofi^S^t-cl t i6i*)i!i^-5 it » ^ y f h n tfe v^T, *^BStc J: I. {t^W-ft-^ 
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mi 

12 10 0. 15 

3 6 < 1 0 0.5 

52 20 0. 8 

6 3 3 0 0. 3 5 

7 9 <10 0. 15 

8 2 2 0 0. 5 
8 4 1 0 0.4 

8 9 10 < 0. 1 

9 5 2 0. 2 
101 10 0. 3 

115 <10 0. 4 



- 7 y h t;:fett^aigjaEv5tt 

s H R ) x-m^iifz. it^mit 5 % D M F X v 9 5 % t V - y- m <^)M^^ 5 

5WrSc?)AUC. mmHg.h) t L T ^ * S T S „ 

jJIJNo. AUCPO (mmHg.h) 

3 6 9 9 

6 3 9 5 

7 9 17 1 

8 2 111 
8 4 7 7 
8 9 117 
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9 5 
1 0 1 



1 3 5 
1 3 6 
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